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f-ttffi^ftK fcf y & ?jl 2 <0 

o««»?ir*t-fl«i-*jHtt»«*fl«#Rfc, mum 
i$Lfr®^®.<r>mt> i few ■* « & 3 oe**& t , 

* i tz a iHHt t tz u%%ft*ti]#&o &t> z 
■tz>m4 oetfs t x tresnt 4 oeasms: t tn e» 2 

t, «TE«»fft«>ffl**»«t4*4 WEttfSt, 

[a** 2] x*.nnttm¥Bu±&mmo*mz&vx 

£*1t - t 1 E*cO$t# 

0$i«qmi§*« 0 

- 1 *^fci-*»^2E*<&«*»tfl»I. 

1- & m&m 3 E«oai#jqiiw^a 0 

£ #m t * tfe#*MN8B. 
Bo 

[3&9J<ofiMffl&ifci?§] 

[0 0 0 1] 
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2 

[0 0 0 2] 

E?!l ? n 7 * ><;gJit1-^«-f-OBf ®m*?&tt 
10 S¥1-118900(±-eo— t?jT**^o illi;f)^*Oit 

fflwiiv^^, 2i±^*^«-f-A*fflo-t>*-7^ 
3X^4(40-/^7^^^, 5li/OhVU7-f 
1 0 i/J^l 0NI±^^*@|&, 1 l i 

frh 1 1 Nii&«Mltai«jEiaK, 1 2 i *<b 1 2 n«4 

^ U 4 •) 5?-«f 5 fifc*Btti: ^^^S»£¥ft Lfz*^ 
[0 0 0 3] U%f, Sia#<0Sl«Wt1ffliStCftB L 

r^m^^-m^^htix^^o -<7>4 9^¥-^i4 

O^Orji60 ; g-W«-?-W^3SW^#m(4B r e gma 

(A.S.Bregman Auditory Scene Analysis,Mit Press(19 
90)) o 

[0 0 0 4] Br own<b<±, ^ 0#gfc^flJffl LT, « 
■^■^•Sl^^-C^^ (G.J.Brovm M.P.Cooke (1992) A 
Computational model of auditory scene analysis, P 
roceedings of International Conference on Spoken L 
40 anguage Process ing( I CSLP)) 0 v^.7-Ali, i-f Affl 

(omit&ivt 14 * mm. l tz * xmmm*x t-ia 

3t%±* t »>B»ii!ioi»it, 4J4y f ^iSt^ ; ?iif9ct;so' 
-&tta<^tc^c»rv^ 0 u^L, ico#-ft-ei4rttBi-^ 

50 <7>M^ (M. P. Cooke (1993) Computational auditory sc 
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ene analysis: Exploiting principles of perceived c 
ontinuity Speech Communication 13 391-399) ^HM 
Mi4*,v>tl0 (M. P. Cooked 994) Learning to rec 
ognise speech in noisy environments. Proceedings o 
f A7H Workshop on A Biological Framework for Speec 
h Perception and Producton) #*M<k btlT^&ii*. — 

us*, tern m sst i> it #> \z itm± * tut i- t> 

[0 0 0 5J 

(1) ttfll-f'<*«-9-OttK#BEftl-C4tt*ttf«:^& 

(2) 8S»vOn7^«ff*4, 

(3) S/N*«5fc#3*L-C<>, t^SttCtotlS 

(4) m-^n&WLWu/tx htcjam^it-ittttjfic,^ 

[0 0 0 6] *»Wtt±Efi£*«)BUB4r/J|*i-* tof 20 
[0 0 0 7] 

[RS£8?i&-f *£#?>#&] ^<r>E&im&.-tZ>tzib 

4ot5tt¥-gt, Birfe^4oiett^g<7)ai^<oi^o^» 

[0 0 0 8] 

[f^ffl] *%9)(±ttefllAt::J: h, AH<oif«@± 
a t «ftL£*S«##^$§#£iW1-.5> l I tci h gift 
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4 

[0 0 0 9] 

[ooio] i§2cj3v^t< i o oitxtim^i^m 
(D^vf-zmm-rz, Lir?faasm 4oo{iSB#^ 

«**«*ft««i-4H«ftW*««*«, 6 0 0lix 

^^-sfciifeMtoam^s, 8 0 oi±!|f®s^tf- 

^•t^#tlc*#m^, 9 0 0 (±fi<M£gtfJ3MS:, 9 1 

oiiAtjfi^o^&tm^^^-r^*^^ 9 
3 ottm&^&9 1 ocothjjzmmtmwLmzfrtziom. 

[001 1] JttT^*i.-rno*#w^iiis^iicov^Tiji 

[ 0 0 1 2 ] n 3 tcijv^r, 1000 (tm-^<onmm <o 
mLiftom^^»m^^ loomf^fM 

1 0 0 2liHl ©E«¥a, 1 0 0 3 (±J§i££Mif 
i£fr*j7 ^ 1 0 0 4 (i»2 <7)fS^S, 10 0 5 

«±jL^;p^--(7)^ai¥S> 1 0 0 6 <±^3 OlEtl^Jg, 

1007 «±!ifgfe*<7)#ai^s, 1008 nmz-&<Dn.th 

3M§£> 1 0 0 9 tt***£ft, 10 10 (±J»4 <0IEtt# 

1011 li^^S-eab^o 

[0 0 13] W±<^<t^lC#A$tt^«l#tt)»|^g<7>iJ 
f^l-ov^Tltt^-r-5.o flT*OB* 1 0 0 0li§ 
S«-§-£B#WT^{c,y t <omm-tf'^ > h K 

Aiff^I^fiJOT\ * till 3ms. T(± 
26mst« 0 Mie«-tC0^K^«J¥S 1 0 0 0 <Dffi. 

&z^-> rmt-rz tmum^<7>m$fr®^&.vt ( t 

+ kT) «i (ftl) T^tit^Tii. 
[0 0 14] 

[&1] 

W(t + kT) = 0.5-(1-cos(2^t/T)) 

[0015] m&m^onmfrm^wcN ( t + k t) <r> 

ffi#<I-§-£S i g (t + kT) (t=0-*t) tt 
£o A^Jt^S' Speech (t + kT) tfl,tS i 
g (t+kT) l± (R2) T-fE$*i-*o 

[0 0 16] 

[&2] 

Sig(t+kT)=W(t+kT)'Speech(t+kT) 
[0017] My ^»ai^ lOOlliSig (t + k 

t) (nMvnmtii-tZe e-y^(i, ry^i-7AS> 

t f p ( k T) tt4. £ 1 Wlfiig^ 1 0 0 2 (iffiie 

0 0 1 X^ibbiXfz f P (kT) 
W\-ft> 0 ttz, ffii&$C%ii&»$Qy J )V9 1 0 0 3l±S i 
g (t+kT) £2 OHz<7>SjSS^lCN^-ai-t--5o 
^fi2®^SS:^«-«7 -f 1 0 0 3 offi;fj«- s i g 
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(t + kT, f.) tfeJ£1-& (m=l, 2, • • • • 
N) o f »J±*i£0^6)M&&T-£>.&o NHO&^ltfl 
tSig (t+kT, f.) «±^2<OfB«^l 0 0 4 
UtftttSit*. ifcA^-OXamil 0 0 5T-(i&S 

i g (t + kT, f.) ^i^^+'-^^aji-^o fltrie 

J^l^-Ogaj^ 1 0 0 5 ONfHcDaSTjSrE n e 
(kT, f.) £f£ft1-£o Ene (kT, f.) li (& 

3) r*#ai?n^.o 

[0 0 18] 

[&3] i0 

Ene(kT.f m )=ISig(t + kT.f B ) 2 dt 

[0019] NlOEne (kT, f.) Ji&3<0fem 

0 0 6iZ®m$tiZo &Wtw<7>&&^&l 0 0 7 
l±S ig (t + kT, f.) 0#®»^»ttli-^ 0 

ov^r«rie#m*o#aj^gi o o 7T*aji-*o 
[0020] H4 tt**«fltc*tt&4Hk*o*ai#S: 

1 0 0 7«If^„ 1 1 0 1 (i*>-ty hOgfcb 20 

1 io2iit7-tyK^faim i io3iia 

«ttw»iB¥«, 110 4 Jigf&liojfaj^g. 1 1 0 
5Ji*>-fcy Y<r>mm&<r>n&^WL, 1106lit7-lr 

[0021] * >-t * h o*m#S 1101 T*t±frfe^ 
3<7>iem^g:i o o 6oai7jo^r B i^'t^'ft«cso-g + 

nn<r>3- * * trit L * £ BMtJSLh tcJiftl L *; 4: £ * 

[o o 2 2] *-7-fc-y ho»ai#©i i o 2X'itmum 30 

Srjc^&o oil), a^J03i*;u^-^ieBf^JOJi 
* )V ap - \z n L *> Z, X* JELh K -&>P L t § * V -fc y h 

[0 0 2 3] 0#rffi#M£ 1103 -ciiflfrfEHS 3 <r> 



[0024] §ai£tt o|iai3M3: 1 1 0 4 r-i± s i g ( t 

+ kT, f.) 3&*fcf-y^f p (kT) tC^LTW?&gl^r* 

«iSI5:^ffi^1-^ f LPifctt-c*4 tfl 

Br£*t£„ t>tv h O|^W1±«0#ai#S 1 1 0 5T*(i 
Sig (t+kT, f •) W>t7 h^/f £ 

p (kT) <7)*>-tv h&Fmzmmzfflmx'&z t §pj 

I65t*Sit4„ *7-t-y »-0|^«14<D^ai¥-Sl 1 
0 6T-(±Sig (t+kT, f.) fO*7-t7 
y^fp (kT) ©*7ty bB#SlJ^^(C|^BfT-*^ 

[0025] mz <om^m<onm^ 1 0 0 8 # 

IfSfcf: (tf'/f-, *>-tvh, ^7-t'^^ *>-b^ 

connwiau t7*7 hoxxtt, x&eu mtm) i®. 

A^-MTS i g (t + kT, f.) t-(0l*fw (k 
T, f.) Srjfmi--&o ##»gcD?1bXI$tt#«KIS1- 

[0 0 2 6] JilTtCS i g (t +kT, f.) (Cj3tt-5. 

[0 0 2 7] 
[SC4] 

m * » ft a f m X » w lC*T#:£<r «. ) 

= tr v * ( f a*?? ie & ) & a x ft ( a x *> r* s s ) 

[0 0 2 8] 
[»5] 



[0 0 2 9] COt S (t+kT, 
w (kT, £.). I± (R6) t%Z 0 
[0 0 3 0] 

me] 



f-) COfi^te 



[0 0 3 1] MsmmZ (XI) coj:^tciS»)aT-&o 
[0 0 3 2] 

[*1] 
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S<t+KT,f,„)C-?liT 


* 


ft 


(1) 




1 


: 0 


(2) 




1 


0 


(3) 




1 


0 


(4) 




1 


0 


(5) 




1 


0 


(6) 




1 


0 


(7) 




1 


0 



[0 0 3 3] (t+kT, f.) UJ*U (SE 

(kT, f.) (± (&7) t44. 

[0 0 3 4] 

[«2] 



(1) 


1 


(2) 


1 


(3) 


0 


(4) 


0 


(5) 


1 


(6) 


0 


(7) 


0 



[0 0 3 5] 
[ft 7] 

w(kT.-f m )=n&1}&{(0&0)l!1||(0&0)J=1 
[0 0 3 6] m 3 1 0 0 9liSig ( t + k 

t, f.) ii*iw (kT, f.) zmn-tzx, mm 
i o o 9 oai# (±# 4 oleums i o i o iz&m 

Ztt2> 0 »gl 0 1 Ui^rTWk, mtcov^T, w 

(kT, f.) xsig (t + kT, f.) zma-r&o 

[0 0 3 7] &ib\ ##»SOd*>P«tt^i^J±itigE 

«rfe«^-co^ra^ty^a i o o o<r>mm$ga t -s»53- 

i5cOB#ra^W T ligfrfe * t = 1 3 m s , T = 26msC 

ffiefe»flf«5-«7 ^^1003 ojgat&w«{± 2 0 



tl 1 0 4Kii«>T, fcOtt If y-f-O 

fc. *E*>-fc? hWB«tttf)*fl5ftl 1 0 5K*iv> 

20 -tr y hOHffi140#aj#Sl 1 0 6(C*5V>T, mMttt 

1 0 0 8(:^t, #4HKft*flfr3lt (0, 1) JiWT- 

30 Uv. 

[0 0 3 8] «at*«I«9<0J:^:, HirfEJS 

tS&fif^W^w i o o 3 ii7-';^&£*>*>^ 
TtJ:<, iJt, ^*^-?>2i:fcb#&l 0 0 6(i||£& 

[0039] (HifeFH 2 ) &T*5£w<?)m-%-frmmw.iz 

[0 0 4 0] ***««)±fc*ai)«Hli, ^l^HifeeJ 

40 [0041] m**>*m&M&WL 1000 

* fi f-^«-§-T-*>^<0-e, * Hil 3ms, Tli26ms 

t4t*Ei^oi*B»SJfgW (t+kT) (i (ft 
1) T*ft-*-.i 

[0 04 2] «tre«-9-«>ii»n£4i^gtw (t + kT) o 

ffi7jfI#£Sig (t + kT) (t=0~* t) tt 
4. A*t^4- Speech (t+kT) tt^tS i 
g (t+kT) I± (ft 2) T'«$*t^ 0 

so [0043] if? ^»aj3M£ looi i±«ftoaai^ft 
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£fflv>TS i g ( t + k T) <Otf -y ^^ft£b-f -5., II 5 

(t^mmzmfi,mz^y^mai^i o o 1 omm 

mr-$>2> 0 0 5 UJS^T, 1 2 0 0(tmi<O^ y^-fjiiii 
1 2 0 1 li%2<7)\SyTm&^&. 1 2 0 2ti£ 
nOe-y^-affl^R (n = 2, 3, ), 12 

jaaj^Mu 2 o oiaotifyf f p) (rt) ^, 12 

OfcTv-Hftm^&l 2 0 1 Ciotk'-yf f p2 (kT) 
7i ? , Sn«k' y^aai^-gl 2 0 2 CioTt'^f f pn 

(kT) 75 J fm£*l7ti-f £ Q -<7)t &fc*>^<0«5e{i /0 
<0»£ll#gl 2 0 3tCioTtTy^<7)*Sffifp (k 
T) 14 (ft8) X'lHtbbtlZo 

[0 0 4 4] 

[ft8] 

f P (kT)=(fp,(kT)+fp 2 (kT)+-+fp„(kT))/n 
[0 0 4 5] 111 3 tCiSV»T, m 1 OfBff.^ 1002 

p (kT) ^^ffi-r^o 

[0 0 4 6] ifc, WftftflraMMH"?-*** 1 0 0 3 it 
Sig (t + kT) £ 2 0 H z cO^^Sfc^HN^-id-t 20 

fFfS^^it^SS^ ^^ 1 0 0 3 Offiy^ S i 
g (t+kT, £.) fcffiiE-r* (m= 1 , 2, - • • 
• N) „ f .(l^itO^Wg&ft-Cifc*,, NliO^Jt 
flfSig (t + kT, f.) l±KI2«r>iet£.*|3:l 0 0 
4K«*i$*l4 0 x^^f-ogdJfSl 0 0 5f(±# 
S i g (t + kT. f.) Oi^;P+--^g:aji-^ 0 j|J 

fajL*;p*--<7>3fai#|3:i 0 0 5ONH<0tiJ7j£E n e 
(kT, £.) tsZ&-?2> 0 Ene (kT, f.) I± (ft 
3) T*#di^*t^ 0 

[0 0 4 7] NHOEne (kT, f.) filfc 3 OfBffi 30 
0 0 6Ut&*fl£*l.£ 0 #ItgO#{f5^©l 0 0 7 
l±S ig (t+kT, f.) C0#®ft^«{ti1-^o 
Jfe8IT*<±!|#gfcfii LT, tf-y^ t>-b7K *>-by 

i»0y|Bj}8i£, *7t7h, *7t7 h onanism j«St 

^v^rirfeilfScio^ffi^g i o o 7T-*iHt4 0 
[oo48] m 4 mriyfii*?)* aj¥-& 10070 

l$Jffll2T-£>£ <> 1 1 0 lli*>-fey h<7)*aj¥S> 1 1 

0 2i±*7-t v h^itum 1 1 0 3 (±a^tto#m 

1 1 0 4 ii^ii<o#m#e, 1 1 0 sti+^-t 40 
? \-<r>mmte.<r>m.m^WL, 1 1 0 6n*-7 -ty 

[0 0 4 9] + V-fcy hOtffiftl 1 0 1 "CliOTE* 

3 oiaffi^g 1006 offi2i(7,B$f$ift&g?'fl;K£o*# + 

>*y hT-*^t«Bf-t^ 0 

[0050] +7-t-y ho#ai^gi 1 0 2X'immm 

3 0Sffi#eom73^B#R|6«j^^fc(c3|c)*#+7-t-7 h 
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[oo5i] s&ttto* u^gt 1103 T*ii«rie^i 3 <o 

f£1g3M£l 0 0 6 0ffl#OB#fl!tf)&^ffc{;*o*#ffip$£ij 
£o off,, ^B#S!|cOi^^+--^fe^JcOJC.^^^ 

[0 0 5 2] W^ttOjtaS^g 1 1 0 4 T-(± S i g ( t 
+ kT, £.) **kTyf-f p (kT) K*t LTHi£IS88i"? 

<7)@iSft^1S^-r^ f *tfif y*izMLmWi(fi)T'*>Z>t 

[0 0 5 3] *>-t7h^»ltt<0»ai¥tl 10 5T 
<iSig (t+kT, f.) X-<0*>-t y YtfMy+f P 
(kT) <7>+>-fcy h^JBl*afe*KBWfC**k £|B]»i 

[0 0 5 4] *7-fcy K0|^«tt<7>»aj#Sl 1 06t? 
l±Sig (t + kT, f .) X<D*y-ty YWyT £ P 
(kT) O+7-try bB#^iJ?:Sj»tc|gB#T-*)^t ^l^flS 

[0 0 5 5] 03 <0*^O^aj^S 1 0 0 8 T*f±. & 
#fti (tT-y^, + >-fcy K *y±y K *>-t y h 
oralis, *y*y Pifett, %Rtt) 

^MtSig (t+kT, f») "Coa^'ltw (t 
+ kT,f.) ZM-iti-fZe &#g*gO?^f8sB#A<rtHKU 

«rE*7-fc-y K HJie+7-fc-y KORIBtt, fljge 

y^, *EWiS[tt*tt-&-LTi»E«i!S[ftW«F»ti-*«, 
[0 0 5 6] JSLTCS i g (t+kT, f«){ciJtt^ 

[0057] «rie^?SftW#fts.y f Btrfe«B#6«j#ft{i^ 
as: (ft4) (ft5) lu^rsst-i^o 

[0058] i<0t|, Sig (t + kT, f„) (DM. 
^-liw (kT, f.) (i (ft6) tW„ 

[0 0 5 9] |&SffiSr (*1) ©i9 trfo^sr^o * 
•SSig(t+kT, f.) (C^tL. (*2) <75<t9t 

&mmmii)mTbtifzt ( k T, f.) 

(1 (ft7) t't^o 

[0060] 13 <nmn.^&. 1 0 0 9 <± S i g ( t + k 

T, f.) tfi«^ttw (kT, £.) £*#-t£o UfE* 

#¥s 1009 <7>ttJyt»(±^4 <nmm^& 1010 

$lt5, ilOfglOl llitTOk, mCo^T, w 
(kT, f.) XSig (t+kT, f.) Z®ZU-tZ 0 

ffi$zmn^&Li 0 1 1 v&jjam&tfwmztttz&wm 
[0061] mtz&tt&m:<?> j ) *>M&mwL&fri 
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^4S^ t^^tao^ra^TtiBJie^ t = 1 3ms, T 
= 2 6 m s t Oflii < f£tfc<> > Steffi 

o£ twci±i^, ifc, fltrsetr-y^ttaj^i o o i 
tt, iEffiMftCffiot^fiii 

WlBmt2 0Hz»ipgo^toT*(±^v» 0 Uriels 
&tt<7>£:ttJ3M£ 1 l 0 4Cis^TiE;!£iftiffl»r1--S><><7> 
J±b'yf-<0^t&(c|Sofct<Of &< , fcf -y f-Offiftftr 

fcfc*T(> «tv» 0 i/w, Hfrie* > -fc y hO|^ffltt<7)#ai 
fftllO 5JCUv»TW«Wtfl||f-i-*^Hor*tttO 

ifc. UI2*7-t y KORJittOgtiJ^l 1 0 6 

Kiiv»rB«lwt«iff-r4B»Boi**t{i o T-i < r {> ± 
ogrfrcfclsHKiftT-** t^JBrLTfc j:^„ ffc, nine 
(o, i) vmx-m$lLT i> <t < „ i3t % i«rfe#gfc*o 
6<o-ett&v\, 

[0 0 6 2] tfc, *>-t7 h^7-t7 h^iti^ttO 

[0 0 6 3] ikfti-2>$hmffl9<r>£oi l z^ tfCJB 

ifcft'Sfi&frtd? ^ 1 0 0 3ll7-'Jx^H^> 

-ct><t<, i/i^ie^^^^-cosai^ai o o 5tin 

[0 0 6 4] 3 ) J^T*^co«-f-^g|^a(c 

£ tt £ — ftJSfll tco v » r 0® s- #bb t & t5 ? <b -f & o 

[0 0 6 5] **teWC:k^Tfc±co«<&0tt0 3T-i5 

[oo66] M-f-oB#r4^«^ iooo n&wm^i 

^i^tibSWC itttnms, T tt 2 6 ra s t 
i-^o ltfBm-f-<0^^«a#S 1 0 0 0<OM#Ui/\-> 

r&t-tztm^mmfrm^&w (t + kD «± (ft 
i) r«t;t«is 0 

[00 6 7] frffiM-§-<oB#s»«#Sw (t+kT) o 
£lJ7Jlt-f-£S i g (t +kT) (t = 0-Jt) tt 
^. AAt^Speech ( t + k T) i1"££:, S 
i g (t+kT) tt (ft 2) X-mZtlZ* 

[0 0 6 8] fcf y ^fflffl3M£ lOOlttSig (t+k 
T) <r>HyT*Mtiii-Z> 0 f7flit7xh 7 AS, g 
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0 2 ttHJIB kf y ^-ttUi¥© 1 0 0 1 T-*<6 e> *l7t fcf y ^ 
fp (kT) ?r^1-^> 0 J5&ftffiJ*#«7-f * 

? 1 0 0 3 US i g (t+kT) 5:2 0Hz(OMS[f 

<0tb7l5"S i g (t+kT, f.) t$Z&-tZ> (m = 
1. 2, • • • • N) o f.tt^ito* ^jaaEftr* 

4. Ns<oii«iffsig (t + kT, f.) am 2 
oietg^ 1004 u^ffi^tL^o i^^^-oDLm^ 

Si 0 0 5T*i±#S i g (t + kT, f.) O^*-^ 

/o -Srffaj-r^o ^ne^^^^-ojtffi^si o o son 

®oai7jS-Ene (kT, £.) fcEiBI-*. Ene 

(kT, f.) u («: 3) -e$rm£*u> 0 

[0 0 6 9] NIWEne (kT, f.) ttfj£3<0!Eti 

fsioo 6Kte>sfl£*t£ 0 #®*o»ai^e i 007 

ttSig (t + kT, f.) Oftgfcfifcgfib-^o 

tt, f!i£tt£lt:fcb-f & e 
[0 0 7 0] HI6ii^:||ifeCTt;i3tt-i)#Sc*<0»/ll^ 

20 i o o i <r>wmmT'$>z, 0 me k*>v»t\ i3on±tf 
»ai*^ 1304 \±wm.<r>wmmm.<r>n\h^wL^ 1 

3 0 5 <±P^tt<7)fffflfijgIlSco*aj^S, 1 3 0 6 tt* > 
*» K0|^|8tt<0ffffiaiISO#ai^S, 1 3 0 7tt + 7 
•tv h<7>|aJ$ttOiFffiSgKco«aj?f£T-&.2>„ Jfc, fp 
(ISOKtLTS i g (t+kT, f.) ■C##aft*q¥ 

[0 0 7 1] J£lT-C##«*<Dff««aEO*tt#&Ko 

0 1 i:iJV»T, £ P (kT) C*ifLif7f*q¥4LU 
HH*«t^fl<>tCSg*LS i g (kT, f.) Kkf-y^tf* 
ff*Ei-^»lt^«b L?4r^as1-^ 0 i7litf7«^4L 
iia»fto«$»sl|ifl-fl'C*4, f P (kT) Cit 
L T kf y ^ ffi-T ^ «t * L S -7 X % -f Z> t 
t^tSig (kT, £.) {Z\£y*im£l-&W>> 
L?Re l.pitch (kT, f.) IJ^<7)^<Ti:t 
-St (&9) UJ:oT#Afe*L4 0 
[0 0 7 2] 
40 [ft 9 ] 

Rel- P itch(kT)=exp( — ((f m — f p )/o-) 2 ) 

[0073] I28i±2 o<7)gc;^f>^^|i^-g-*^B# 
^Jk = 2^<bk = 6iT*if^Lfc^<7)^^^ h)mr-$> 

[0 0 7 4] 09 tt#<0*# SOJMk»Cif*-*BH£fiUC 
i:5StilSit*^„ 09 (a) nXo^-Kom^ 

*-i>o *>Hr -y KOS2«fflJS<7>»tb#g 1 3 0 2r-ttC: 
50 (Dmttf—^n&ommZLttT-lt* <09 (b) <0J:9 
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(8) 
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14 



XhZ> t v> «3>» t> L ? * A&1 OSltCicfJ £ ix 
t S <4ffifE& 3 *>E**« 1 0 0 6 <D£B2jlC4 o T»ffi 

(=%!£(:: £ £ * *»«r u^^Sn*? o $mmm 

■t)*Ti£%iit-tZ> : g<r>±&Ztim'<hiXX^Z> (1994^B 
**#*£^Wfc*«6«ra#S2--7-18) o HEX** 
*'-<D&&^&.l 0 0 5 0ffi7j£Siv>T3Mg8!lJ$£!|<7)i 

Rel-o n (kT,f n ,)=l-l/(H-exp(<rEoif1+^)) 
*=0.7324 £=-6.5916 

ED!f1=10logto(Ene(kT,f„)/z(i=l~i6)r(j=-i~ 
Ene(kT-i.f m + j)/48) 

-CT\i(i=1~l6)i(j=-1~1)Ene(kT-i.f m +j)!* 

H2400*<D(l)+(2)+(3)c«i!iUEne(kT.f.)tt 
(4)iz*s^-*§ 0 



*>«*»Ki£*-t4 2o<7>;g&&«i£{Ci>tt*£j2 0 0 
rasgffl (1 6i@<0-t^>{ > H (D-fc^ > f-co^t 

-t& 0 s i g (kT, f.) <7)ffim*>-tv b<omfrb 

LSRel... (Eoit) li (RIO) T-gtti £*L& 0 
[0 0 7 5] 

[iio] 



1) 



[0 0 7 6] HI 1 14 (ftl 0) *mmtLfzi>ff>X*3 
•So ^rE^->-b y K0lt*»<9 L$«4e-y^-^T-^>-t 
» h A^iii $ fit, i T*(4 fcf y -f-^T*0^ti-^ S *t4 „ . 

hiorifhi i (4H8<oM-^tcit-r stE*>-t 7 h 

O?|^'bL$$:i5i^1-^^gl-C*S 0 HI 2UiJV>T 
B#£!l k = 2 T* fc: y ^ ft&cDMil* >-t y h 0**» <bL? 

»5o (k, m) = (2, 1) £ (2, 3) T*«T 

£*>-fcy K0»^<bU$ 1. 0^#mT*§7t:i:-r^ o 
ZV>mmi 3<04o»C (k, m) = (2, 1) t (2, 8 

Eoif1=10logi 0 (Ene(kT,fm)/l(i 
/48 



-So 

[0 0 7 7] *y-t v Y<DWmmtit<OM.tii^&l 3 0 3 
M-f-^ <b — 7jO«-f-* f ^*»fL^ t # *<7)7v § $ IZ 14'^ft 

tf s a?£<> *£T«re.x*A<4 f -o*iB^a:i 0 0 50iU 

«bL?Rel_off (Eoif) &mU*>-tv Y<r>&frh 

LZ<r>&.\b?i&tmmz (ftii) -e^-x^tt-So 

30 [0 0 7 8] 

uri i] 

=1~16)r(j=-i~0Ene(kT-i,f.+j) 



Rel-off(kT.f« ) = 1-1/(1 + exp(crEDif1+/i)) 
ar=0.7324 £=-6.5916 



[0 0 7 9] liirie* 7 -fc y K05t^t> L^tt^-try h 
$ fix h kf -y *%ji$LX * y -fc y h WVtlli S *t£ 

txvyTmfo&xrt&vfrsmztiZo mi 45.0121 
5itmsom-^^H-r^w!tz*y-t'y vomfrhi.zz 
%LW-t 2>m.wmx$>z> 0 mi 4^43v^rB#^jk = 6-ctr 

•?mfi&<r>m$i*y±y f<05t^«b L£ri*l . Ot^t) 
*£BHi0. 9 5-*lx.^<0-e^Jk = 6UiJV»-C^ie* 

*o (k, m) = (6, 1) t (6, 3) -t*liirlE*7-fc 

•y Ko«t* i <b l$ 1 . oz&ihx&tzb-rztmi 5<o 50 



4 9 UHffE*7-fcy hO«j5»<bL Tic 
[0 0 8 0] ^14<OfFffl?SI*<7)#m^e 1 3 0 4 t?!4 

<b L ? 14^15^ 3 Of5tg#^ 1 0 0 6<omttKt-oXM- 
tBSti^o @1 6(4grlE^14<7)5i^'bL$0»m*ffi 

<o/ci6coiji^ia-c*^>o 01 6iza^x, mMmnm* 

-ktr$imfflB£ti!mm$}2 0 OmsEW (16i<0-t^ 
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15 16 

Z>m.&fflf%MZ'£i%^ : SmfflmM£')$i<0$j2 0 Om *t.L?Rel.»„ (Eoif) (i.(»12) T-5e«1-* 0 
sEW ( 1 6<B<0-t^p< > H OJ^l^-O+y^ib [0 0 8 1] 

mmm&.<omfrb vzi&fc-fZo tistmigi&<omfr* mi 2] 

ReU con (kT.fm)=l/'(1+exp(o<|EDir2l + /S) 
»=0.7324 £=-6.5916 

EDif2=10Log10(Z(i=0~15)Ene(kT-i.f«„)/ 
z(i=l~16)z(j=-l~i)Ene 

<ZCT\l(i=1~16)Z(j=-i~i)Ene(kT-i,f m +j)ia 

@3000*©(1) + (2) + (3)IZffiM$U,Ene(kT,f m )l3: 



[0 0 8 2] 01 7li (SCI 2) SrHAfbLA: 
^t7-t-; Fj&^ffi$*i**'-CtrJt:$*U> 0 01 8I±0 

8 tc*hr «iive%Rtt<?>it4>t> l $ £i&9j-f 

9§0T-*£ O ^aik = 2T-^>-tv/ YtmMk = 6X'* 
y-tv Y iWkm2tlt.it B#^!|k = 3^«b 5 ifO^ 

fltrtema'tto«t^<bL$^ti-*$*u& (k, m) t-<d& 

[0 0 8 3] M&1£OfHBHft«>*(U#& 1 3 0 5T*li 
S i g (t + kT, f.) d ? f P (kT) (Z*tLTfc]j£± 

<L*ss!isi?gtMm+iff#«e#^:m'94/5vo 

I . J77-ANo. 5 731-740H^^cOx- ? -5 0 

HiftSHBWo H»<WB*» f . r-wfrie f-yff p (kT) 

*> P te <ptt*ft) <7)^zs^t>o-r^u^ (»i3) 

[0 0 8 4] 
[SSCI 3] 

U = f m /P-fp(t) — 1 

[0 0 8 5] TiJKP&ttOii^LSO^IJIiScRe 1 
_harm (u) (±u£fl§v»T (Scl 4) <0 J: -9 tCJg^i" 
*• 

[0 0 8 6] 

(ifcl 4] 

Rel_harm(t+kT,fm)=-(1/0.026)-u 

if -0.026<u<0 40 

=(1/0.026)-U 

if 0£u<0.026 
=0 others 

[0087] 11911 (&14) tHsttbLfctWC* 

z>o 02 oizms<om^izn-rz>iiiii?m$LtiL<r>mfrh l 

$*IW-5>^it*S„ 0 2 0T-l±e-y^-O?t*^ 

[0088] horaWteOffM^O^ai^ 
1 3 0 6TMi, S i g (t+kT, f.) X<D*>-tv 50 



f^fp (kT) Ynm*&mz±.m.m\-m 

m^WsScW 94/5VoI . J77-ANO. 5 731-740(C^e<OT-* 
-?£##t-5e&-f*o S i g (t + kT, f.) •?* 

-t'/h^Iiv (ms) t-tZt. «TlB*>-tyh 
?>|H!»JteOii3$>e>L£R e l _sync (kT, f.) <i (ft 

1 5) r-fB^-ei-So 

[0 0 8 9] 

im 5] 

ReL_ sync (kT.f m )=(1+(1/50)-v) 

if -50ms<v<0 
=(1-(1/50ms)-v) 
if 0^v<50ms 

[0090] 0 2 Hi (&1 5) Zm&.'lt Ltzii<r>Xt> 
5.12 2{±0 8O«-f-H^i-^mr|B+>-t-7 h^RW 

[0091] *y-by h<omm&<7)mmm8t<r)8.m^&. 
1 3 0 7imu*>-t? h<7>mm&<offffifflmtmm* 

^fetcj; t)*aiT-#5o S i g (t +kT, f.) X<D 
*7*z-y YWfp (kT) co+7-fcy h 
««UPH*t?*4i:«|l)f$*L*l*Hlfl-*U»-srSHrE* 
7-t7 hOI^Wti^SI^'b L£ tt4„ 02 3 l±08<?5 

^1-^^0T**5o 
[0 0 9 2] 03 Ofi^ttO^m^e 1 0 0 8 tNiSMB 

T4©:u«rfa##^ (tf?*\ k + 7-ty k 

*>fe-7 K0«m *7-fcy h*>n)H& MjKtt. JS 
iSM£) &-ov>T<Dfi|tf>e>L$£A7jU S i g (t + k 
T, f.) T-Ofi*ffiw (t+kT. f.) 5r#ffii--5.o 
[0 0 9 3] #HSloi *»^^K?t^<b L$lcHi-^ 
tOi:^S:9t)5i^<b LSI-HI"* *> co 

ftE*:"*? hora«^<7)«t^c>L§> wis*? 
■fe y bcofS^?>L?, mrfe+7-fcy h OIBjJWtecoit^ib 
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P*tt<OH^t> L £ fc^LTinrfe^jgftttSt^ib L £ 
[0 0 9 41 13 izti^xm&^fx 1 0 0 9 (± S i g 

(t + kT, f.) tiAtw tkT, f.) zmn-t 
z>„ tft&m&^&i o o 9<oaj£M±£4ofett#gi o 

10(C*&«S*i£ o i£fn^J£ 1 0 1 1 ii<tX<0 k , mi: 
ov>T. w (kT, f.) XSig (t+kT, f.) £ 

tm-tZo mmmtt^&ii o i wm-jjitmtmwz 
[0 0 9 5] B?te##maoT *>flsrfew«[tt^i 

^^■to-ti-Tt iv^„ iJE^o^ra^tai^s i o 

0 0 <7)B#MH ^ t ^*t!l<7)^KSW T liflre 8 1 = 13 
ms, T=2 6msi:ffioit!!)i7)r-li^<itt^-> 

100 1liy^h7Aft, ieffiBlffii:K-pit<>Of 
li&v> 0 i fz, mt&mWL&fiii&fmy 4 9 1 0 0 3 co 

BrKfflv^lSttliO. 8WfU^„ ifz, *7*v 

vmmnmmizm^&mmto . 9Wt-uw„ t 

fc> ltrie^->-t y FOSi^f) L^o^ai^-ftii (fti 
0) KR<b&v> 0 i/j. y hco«t^<b L?<7) 

*iti^ftl± (ill) KR«b&v> 0 £fc, «TfE&igH£<D 
*^<bL$0#ai^ft{i (ftl2) CR«v>, ifz, 
«rSB««tto**»?>LS<oKcflj^ffii* ($13) *?<tiyf 
(tl4) KRf>&v> 0 £/ c> y hcora^ttcofil 

O^m^ftll (ftl 5) lc&t>$v> 0 

[0096] '<k&-ti>mm.m9<nz*)^ mum 

fagfilii&frmy 4 ^9 1 0 0 3(i7-V J^&£t>*>v> 
TU<, t »¥-*>mm&8tl 0 0 6»i*2fMa 

[oo97] (miCT 4 ) vxT*&m<nmttmmmz 
*„ 

[oo9 8] *mfcmi>±%z,Mi&m&m3X'$>z>o * 
[oo99] m^mmfr^w?. 1000 

■P^Pm-^rX-hZOX- »tlil3ms> Tli26msi 

-f* 0 niriEfi-f-oBtfa^sii^ia: i o o o<r>mk*^-> 
y&t-rz t«rfeM-f-oB#ra53-«ii^gw (t+kT) i± 

[oioo] itieM-f-<o^ra^«!i*gw (t + kT) o 

ffi*f-t?rS i g (t+kT) (t=0-«t) tf 
5. A^tSpeech (t+kT) fc-f&t, S 



(10) «BS¥9-44186 

1 g (t+kT) (± (ft 2) X-mZtLZo 

[oioi] tr y j-m&^&i iooi nmftcoaai^^ 

Jffl^tS i g (t+kT) cOfcf y^£iaai1-*o 12 

4«*i»Btrvf L ttttt#fti o o \<Dwmmx 

A[Zii^X, 3 8 1 OliSIl Wfyfiliim 3 82 
0(±SS2Coe-yf-}fta}3M£. 3 8 3 0 (i kTy ^Oflt^H 

<r>nm^&x*>z> 0 ^i oe-y^aai¥S3 8 1 o^j: 

oTkf/f-fpi (kT) ^2<7)f yfjaiiift3 8 

2 0C±o.Ttf7f f p2 (kT) tf^n-ZIXtzt-rZo 
10 Z<7)t f -7^C0Ji^<7)»iil^3 8 3 OK-fcoT 

fcr**-0*56ttfp (kT) l± (ftl6) T-JfctfXbTX 

[0 10 2] 
[ftl 6] 

fp(kT) = (f P ,(kT)-l-fp 2 (kT))/'2 

[0 10 3] B3t:&v*T\ mi<7>Um^&l 0 0 2(i 
^fekT-yf-ttaj^gl 0 0 1 X-RibhlXtz f pi (kT) 
tf p2 (kT) i:f P (kT) *»*W-.& 0 
[0104] ifc, S&ft^itfr*]? ^^ 1 0 0 311 
20 Sig(t+kT)£20Hz 0«*ftf«KN»«t 

&<> frie^igft^it^-is^ ^?ioo3 <r>m?s* s i 

g (t+kT, f.) <hied£1-* (m= 1 , 2, • • • 
• N) o f .l±1!?«0'f>4>ffi&ft-C**o NHO^it 

fitsig (t + kT, f.) u«2oeifsi o o 

4 ICtettSil&o i^A'^-Ofcfll^&l 0 0 5T*li& 

5 i g (t+kT, f.) <D3-*)V*f-*%.fo-tZ, a ItT 
iB^^^^-O^m^g: 1 0 0 5<7>N1i<7>tb^*E n e 

(kT, f.) tlE&-t£„ Ene (kT, f.) <± (ft 
3) TMti&ZtLZo 
SO [0 10 5] flSNiWEne (kT, f.)li^3<0 
IS«#S 1 0 0 6 IZfeM £ „ !f$ SfcfiOff fib^© 1 0 

07iisi g (t + kT, f.) wftrntzntti-tZo 

*$kt9zmX'im&.S. tLT, k'yf, + > -tr y h , * > 
[0 10 6] H6tt^Hife«i(:i$(t«4HKJI<'>irffi¥«: 

1 0 0 7^#»BT-*4 ( , 13 6 iZH^X. 1301t±tT 

•y^-<7)mums.<oMai^> 1 3 0 2i±+>-fc:-y ^cofF 

ffiSiSo^m^a, l 3 0 3lit7-ty kopmjsco 
40 #fcb#g % 1 3 0 4 li«^14cofFfiiSiIS(0#ai#e. 1 
3 0 5 l±P&1±<7>iFffiag*<0®aii£g. l 3 0 6 li* > 

■tf h <r>^ma<owmmm<7>wta^^ 13071**7 

■ISt ITS i g (t + kT, f.) T-##Sfcfi*q? 

[0107] JATr**5rf5#gfcacofffiffigg]g<o»ffi#st: 
3 0 1 1±, m&v+tomtt 1001 -ew-#$*t^ f 

pi (kT) if p2 (kT) co^ibe-y^fp (kT) 
50 coffi^t, L$S:^i--5o f P i (kT) tf P 2 (kT) 
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(kT) WSI^'b L£«i 1 fc-T&o fpi (kT) tf p2 

(kT) <7?^ f *# < tmfrh L$a.&'j?-rz> a tr 

•y^-coffi^ LSri~03 9 0 0O.J: 9 ^ f pi (kT) - 
f P 2 (kT) <Offil-J:oT**^x^i-^i:-r^i:tf 

Rel(fpi(kT)-f P2 (kT)) = 

[0 10 9] I^B#^ X i26Wi-j UW«btt/jfc:y^<0 
*5c11fp (kT) l,zttL$>Z>livTl)*1f&L7 Z>mm 
im^&J^mLS i g (kT, f.) Ktfy-^q-fft 

Z-fZt-fZts Sig (kT, £.) KfcT-y-^qftt 
i-*«*»^>LSRe l.nteh (kT, f.) li^fefc * 
fc1"&fc (&9) (aot4x.ibiil.o 
[0 110] H8i±2o<7)fig;^'bfiS;'i>PrS«^7j^ 
Sijk = 2^t>k = 6 ifiiLW^^? MUST** 

[oiii] m9i*^<viz&z<F>mt^tt-tz > M%%\3t 

><zwtZ>m£.mx$>Z, 0 119 (a) oiit:-o<ofit 

t>-t7 hOffFfflSjfflaoffffi^ 1 3 0 2t?(iCl 
<7>^ffc**-oO«OB#ra^ffc-C(±&<09 (b) <Dl*> 

Xh 2> t v» 9 e> L $ «r A ffl ofcl* u So* £ i *t 
£*>-fcy hOfit^ib LSfc-f &o Ji9f2*>-t-y i-OSt 
frh U$lilttlE*3 0iett#«l 0 0 6<oai^^i:oT 

m&mtrrmmL-rz^njzz z&m^btir^z (19 

94^H**«fc#fMWW*««aE&illl*2-7-18) » ffffi 

i*/i^--o*ffi3Ma:i 0 0 5<7>a3^^fflv^rm«?ffl^ 
W-®frbHttiZ*>-ky homfrb.L 2 01 0 

2 0 0msEH (1 6ffi<7)-b?~* > b) <D±V*>b<0 
^tyt-TZo S i g (kT, f.) oiftfB^v-fcy f-o 
«ttf>i">L$Re l.oo (EDif) <i (ftl 0) -CJUBSft 

-So 

[0 1 1 2] 01 Hi (ski 0) ^a^:ffcL^fc<o-e* 
*. *>t7h <0«j&» <b L S l± kf y mOlX-* >-b y b 

*m&2iizi-vit\d-?^t&x-<DA.$tnztiz>o 01 
2^1 3i±m8<7>m-%-iz*t-r2>m?.*>-t y bom 
frh Lz*mm-tz>wnmx-$>z> 0 mi zkza^x^m 

1. Ot%*)mmo. 8Z&z.tz<OX-f%mk = 2frb£ 
m&&$it&X-Wim* > -fc y K7>i*>t,U?<*)ft«^ 

i> 0 (k, m) = (2, 1) t (2, 3) ~emrse*>-fc 



20 



**-*>«fc4>&L3Re 1 (f P i (kT) -f p2 (kT) ) 
<»1 7) "CifeeStUx, 
[0 10 8] 
[&17] 

N 

eXp((f P ,(t)— f PZ (kT))/cr) 2 

2 7 0 0<Oi?l: (k, m) = (2, 1) fc (2, 3) 
iZM&*>-by h^mfrb L£ 1 . OfcfflOST&o 
/0 [0 1 1 3] t7t-; h^fFMSOgaJ^Jgl 3 0 3 

<b --*om-f-a*l^*»*V3t fc # #<7?* # $ K (±^ft 
^*^>o -?-vlT-TUIB^-N^+*-0#ai¥Sl 0 0 5<0ffi 
73$rfflv^T*-7-tr y h£5e*£ 0 lUffi* 7 -fc y h<D&fr 
f>L$Rel_off (Eo.f) (ilTJfe*>-tr-7 hOStrt'ib 
LSOgtiJ^&ipjl&K (ftl 1) T*^x.t>tL^ 0 
[0 1 14] UfrfE^-7-fcy homfrb LZI±*>-ty b 

4 X M y ^&&=fi?i£?><fcptlt § tt^, o 0 1 4 RZfm 1 

20 5 <±ia 8 (nm^zmrhmtz* y-t v b<r>mfrh 
m.w?z>m.wmx$>i><, mi 4UJ3^TB#^ik = 6T-b* 

y •f-^OmrlE^-^-t y h<7)56^<b L?* ? 1 . 0 fc £ •) 
*^>iaitt0. 9 imz-ti<7)X'V%nk = 6 {Z&\,*xmWi* 

-5> 0 (k, m) = (6, 1) fc (6, 3) T])frpB*-7-t 
Jl-OIHLJI. OZm&X'Ztzt-fZtmi 5<0 
J: -5 UirlE^7-t y h cosia^ L ? Srffl •) ^T^.o 
[0115] j«^14<7>if fliMK^H'tU^ft 1 3 0 4 T* 
<±. $a«tt#W&5U|Eftt/cfc IfW- ool 

jo #<7>B#w*$f , :T-*^it^<bL?**i'^fc-t-^o TltrisaM 
itwsia^ L$i±StrieH3<7>ie«.^gi o o 6<oai7j^ 

01 6(±^->-fc y Y<r>mfrb LSO 

mnm^tsm.mmnm^xm^ 2oomsEs (ni 

1 3S«fflSrSS!tfc foSttftcBSti 2 oo)S*ft« 
iSUiJtt^a^ffl^SiJS-t-J^^aSSIBtlPJJ: >)W<0^ 
2 0 0msEK ( 1 6fflO-tr^pt > b) <r)x.^.)^^f—<r> 

w-fyfr h mesttttott^ -its* • mtea^ 

40 a.<7)$ifrb L?Re l.con (EDif) 11 (tl2) "C5e 
[0 116] 01 7I± (&1 2) ^0^bL^<)O'C* 

fc^7-t7 b^a-$*t^ir-ft«:$iv^o 01 8(± 

0 8 <5 r >«-f-n*t-r^ijjiss^<7)5t^'b l ? ^m^-r^. 

I8.^0r**>.5)o B#£1J k = 2 -C* >-t y h 7i f B#glJ k = 6 T- 
^-7-b y h*^m$tL^t ^> B$^Jk = 3^<b 5 iX<D 

50 [0117] m&&<Dmmmm<r>Mih^&. 1 3 0 5 x- 
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t±, MIES i g (t + kT, f.) aWEfp (kT) IZ 
5:l£*94/5Vol. J77-AN0.5 731-740lC}f $£<7)-r- * 

^f P (kT) <7>pt& (ptiSft) owaUfc^fcofft. 

(&i 3) t^ibn^ 
[0 118] WS$&mWL&<r>mfrh L2<Dfr1fif%$[.R e 1 
_harm (u) fiu £fflv*T (3& 1 4 ) t (C5e^-f 
£o 

10 119] HI 9Ji (ftl 4) SrHiSfbL/ifcO-C* 
£<, 02 0<il3 8O«-f-(C?t-r^,^fS|g^<0i|^f, L 
2iUtyi-ZmMmx*$>2><, 1112 0T-«±tT y^<O5t^«b 
L££ 1 t LTV»£ 0 

[0120] h cora«i4<7)fFfiifflft<os/ii^e 

1 3 0 6 "Cl± % S i g (t + kT, f.) Wt>-t7 
M*f P (kT) O^-V-t y bBfSiJfr^miciSW^I^ 

m^^jcm.' 94/5Vol.J77-ANo.5 731-7401:: fUROr* 

-**##»=5S*i-4 0 s i g (t + kT, f.) ■?* 

>fey f^itiSJtTtt If Htt(>2Kk*yf <0*> 
-fc 7 hB#£!j?)g£ v (ms) i"f lftie+ >-*:•;> 1- 
?>m#Jt£<05g;^LSR e 1 _sync (kT, f.) I±, 
(ftl 5) tSiat^. 

[0 12 1] 02 1 li (ftl5) SrHAffcLfctOT* 
&o 112 2»±ll8CO^tC*ti--5,iiffe^>-t y Koiaj»l 

[0122] +7-t-y h <?>mm&<nwffifflfS£<7>ntti^&. 

1 3 0 7<±Htrfe*>-fc y ham»H£OfFtfiMft£nat& 
-ftmzi t)tllJt^ 0 S i g (t + kT, f.) T-O 
*7-t7h2)ff p (kT) <r>*7-ky h&fmzmmizz. 

7-fey KO|^ffittO?t^<b L$ ti-^o 02 3 (±080 

9§-t&i£fP30-c-£*o 

[0123] 03 <0fi^<tW||ai^ 1 0 0 8 T-<±, fF 
It) Uov>TOft^f> LS^rATJLS i g (t+kT, 

f .) f^iAtw ( t + k t, f .) fciraj-t^o 
[oi2 4] §#atoi *>^B#^?t^ib lskh-t* 

trtE*V-fey KORittOI*^ L£, H&IB*? 
•fey K05i^e,L$. fiflEt7-b7 homX!ttott^<& 
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[O125]03 tC J3^T, *£^J£ 1 0 0 9 (i S i g 
(t + kT, f.) tlAtw (kT, f.) 

4. *re***si o o 90*771*^4 ^len^ei 0 

1 0(C^$tt^, o gftfSl 0 1 1 (±£T<7)k, mtc 
w (kT, f») XSig (t+kT, f.) £ 

mm-tix, mumm^-Wii 0 1 1 oaiTjiii^wi? 
;o [0126] ^fc. «rie^#®cfi<0 9*>«rfep?&tt*>i 

^Mtti^ ifc, fltriem-§-<oB#^tij^ 1 00 
0 <7>B$m$£ s t ^^-«ob#k®^ t (±*r§e S t = 1 3 m 

s, T=2 6ms < Itt^Ai > y 

m~m-?fzi><Dx*u.%:^ 0 ttz. frietf-yf-aaj#gi 
ooiiit7xi-7AS, ^mm^m^tzi><ox^t 

jS&^<±2 0H z {C&ofcfcOTIifcvs, ifz^ \£y 
<7>jM|j-e5e4£L-C«> «tv» 0 ifc, * >fe y hB#£iJ<7>¥iJBf 

«rfe^->fey hco«6*»e> L$o#aJ73^(i (ftlO) 

fti± ($^1 1) tc©f>&v> 0 i/j. Mie^ttoa^ib 
L$o^flb^fti± (ski 2) KR&fct»o Htriep 

*ttO**»^LSOj([flJ*jSfel* (ftl 3) fiitf (ftl 
4) lCK«b*V»o *>fey h<7>|Bj#H±<7>«g;^e> L 

^fifeli (ftl 5) »cRt>«t»,» 0 

[0 12 7] iJ3. **«f|9 0J:-7U, BirfiBffl^Sc^i* 
#«7^^ 1 0 0 3li7-')x^ftS:ffli<>-CtJ: <, 
^:x|-;^-OjtHiftl 0 0 6Ji^tt#tU^S- 

[0 12 8] (XJIM5) J3LT*»WO«**Jiitll(c 

4o 

[0 12 9] *»WO*5 0«ift«»r*»t*±*1ll*H 

[0130] M*<o^ra«-S9#a 1 0 0 oji^s^i-f-^ 

BfHITftUtf ti>nn*nr*> K:^Bt4. A77M-?- 
**t)"M-?-C*S<0-CJ t l± 1 3m s. Tl±2 6mst 

■r&o »E«*ownn*«#« 1 0 0 0 <ou#c(±/n^> 
^*t-r*t«re«*oi*ni*ii*fl:w (t + kT) m 
(fti) f$tcw { -eis„ 

[0131] «TE«*<0I» H^SiJ^SW (t+kT) <7> 
ttl+jM-f-Sr S i g (t+kT) (t = 0-*t) tt 
50 \JJ&P% Speech (t+kT) ti"^ t S i 
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g (t+kT) l± (ft 2) X-%iZtiZ> 0 

[0132] tf y ^aai^e iooi (i^ftoaai^ffi 

ifflv>TS i g (t+kT) Ofcf y^^iidl-r-So 115 

(i^jg^oicijtt^fltrief y^-ttm^i o o i ohms 

lt'*4. 13 5 Ufc^T, 1 2 0 Oiiffll cofcf y^iftaj 
1 2 0 1 li*2<Ob-y^}4ai^g> 1 2 0 2l*» 
nOfcf v ^fflaj^g, 1 2 0 3(±fcT-yf-o*5e1S£ 

P (t) ojrtiHNa-c**. mi<o^y^-mih^i 2 

OOCiotfyf fpi (kT) rt*, m2<7)^yf-miti 
fSl 2 0 1 l-iortT.y^fp2 (kT) inflf 70 

-vfaaifgi 2 o 2i:iote-/f £ Pn (kT) 
uzntzt-tho z<nt&. V's+nm&mfp (t) 

<0»ii53M£l 2 0 3 ICtoTf yf-^ttffif p (k 
T) tt (ft 8) T-*i6<b^ 0 

[0 13 3] £ fc, fpi (kT) frb f P n (kT)0» 
tkVpiteh (kT) £ (ftl 8) 

[0 13 4] 

[ftl 8] 

Vpit«,(kT)=(if pl 2 -(zf P ,) 2 /n)/n 

[0135] 03 ICiJV^r. US 1 OfStf.^g 1 0 0 2 (± 20 

wriet' y^Jfifib^ai o o 1 btitz f P (kT) 

i^ffcVpi.ch (kT) Srtett-TSo 
[0136] * fc, JKftftffJ*&f| 7 -f H 1 0 0 3U 

sig (t+kT) £20 h z<7)mwim$:mziifrmi- 

£0 mzmi$.$tf¥ii&fr%}y ■< l 0 0 3<7>mjj%S i 
g (t + kT, £.) fcieiE-f-* (m=l, 2, • • • 

• n) o f-f±^*<otf^®jSftr-**o N«o»Eflr* 
fits; g (t+kT, f.) a*2«>Eig#&i o o 

4UfeiW§tL^o i^^^-ffaj^l 0 0 5t?li#S 
ig (t+kT, f-) O-x.**^-***!}-*-*,, ftR 30 
^***-W$Wi\ 0 0 5 0N1B0a}#£E n e (k 
T, f.) tiej£1-£o Ene (kT, f.) <± (ft3) 

[0 1 3 7] HflrfSNfflOEn e (kT, f.) lit 30 

E*¥ft 1006 tc^^ti^o » »a<7>#m*g i o 

0 7»iS i g (t + kT, f.) o#ftfi£jfffii-.& 0 

ReU.tcb(kT)=Rel(Vpitrt(kT))-exp(-((f.-fp)/ir) z ) 



[0138] H 6 (tm 3 Oi&ftgOgffi^tS: 1 0 0 7 <0 
wtfflmX'$>Z> 0 1 3 0 1 (llfyf-OffFfflS 

jugonai^g, 1 3 o 2(±*>-t-y hw^ffisjjKwir 
as¥©> 1 3 o 3Ji*7-t-y Koffffiajs<o»aj^s s 

1 3 0 4 (±aSM4<0SffiiWS <r>n&^&. I 3 0 5iip 
foU.tomffifflStnm&^&L. 1 3 0 6<i*>-fc y KOI^ 
Wtt«7)fFffiaiISO*ai¥©. 1 3 0 7 a*? -tr* hOlsJ 

TSig (t+kT, £.) T--&ft=gfc»#q¥£1-&5i^ 

[0 13 9] WT-efris^iofFfiBiffliSogaj^^ 

(±, miatf y^ttai^ai o o i x-tmzixtzftWLV 

pitch (kT) frh1fc£.ZfLtz\£vT f p (kT) 0{t*» 
ibL$S-^t4„ Vpuch (kT) rt*0<OB$fcfy?-{± 
jE5SU»ffi$*tfcfc Ltf-y^- f P (kT) Ofll^ibLS 
lilttio Vpitch (kT) * { *^<45tJ|^i5L 
fcfyf-0«*»c>LS* t Bl4 1 0 0co«t9 

tcvpi,ch (kT) ^tcioT^^x^-r^t-r^, 

tk'7fWSA>t>L$Re 1 (Vpitch (kT) ) * s 
(S19) T-*5eStt^ 0 
[0 14 0] 

mi 9] 

Rel(Vp,t C (,(kT))=exp(-((Vp l tch(kT))/a) 2 ) 
[0 14 1] |bJB#K. 12 8co<M«#t>ft£l:y?-<7> 
«^11fp (kT) tcttLjfc&fcf-y^tf^&L-) £®H 
«r«S^fl9^5t*LS i g (kT, f.) **fcf y ^-e** 
«8*"bUS*Hta-J-4. fc'-y^-Ofll^ffif P (kT) K 
it LT t: y?~/)*ft&.-tZ>mfr £> L $ xfrlfiZirZ, 
tntSig (kT, f») t:if7f-i«ffftti»*' 
"bL£Re l.piteh (kT, f .) <i (ft 2 0) 

[0 14 2] 
[ft 2 0] 



[0 14 3] 0 8(i2oOj£#;6»<?j&*iS&«-^tf^ 
m = 2^k = 6*T-#*5cL£l#<0*^ b^0T** 40 

[0 14 4] 0 9J±^-<7)^^$o^t{:W"r-&©*:5]K 
^M1--5>«S:ll-C*^)o M9 (a) <0<£ 9 fc— oofi-f 
o-^cr>m^Mt>^fzt SKttgEfbrt* 
t y h^fftfiSratHJf g 1 3 0 2 flii 
O^fb**— ^(D^OtifmytitX-ittt <EI9 (b) Oi? 
i> 9 —o<r>m^"h t Mt>^tztz>6i,z^.z\^tz'i>e) 

£^>-fc y h<05S*^ L^t-f-So *rfE*>-b y K05t 50 



^<bL?(±frfB»3<7>IBti#ai 0 0 6^ai*^J:or 

f^cisc # c x ^ &mtz iz^tm t> c jt^t^Tfl 

Bf^jSATS^b-t^^*!: $^-<t>*vrv^ (19 
i^;P+--#ai*Sl 0 0 5 0ffi^j£ffl^Tm«iffl^J 

-So ^fe«rB#^jiT-<7>^^^+--co^i±assj^iS[ft 

OOmsEH ( 1 6lB<7)-t^^ > h) (O-t^^vhO^F 
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izj.t-t&o s i g (kT, f.) <r>mttt>-tv y<r>m 
*f>L?Re i_„ n (Eoif) i± mi o) r-mmzit 

101451 H1H* (ft 10) ^(H^fbLTttO-C* 

1 2 son 1 3 (±11 8 <om-^izM-r zmu* >*?ho 

It^^USiRW+iHiWHT?**. HI 1 2 tc fcv^TB* 

ay k = 2 T e v +mi**>im* >-tvh o«^> <b l $ a* 

1. 0 t & ») BUfi 0 . 8£®;i£<7>-C-B#£!)k = 2^<b£: 

4. (k, m) = (2, 1) t (2. 3) fUJIE* >-fc 

lUOiTC (k, m) = (2, 1) t (2, 3) tc 
iMB LS 1 . 0t«lJ^T*o. 

[0 14 61 «rie^7-b-y FWfflfflSOgHiftl 3 

SEft^io -?---efri5i^^*--<7)»ffi^gi 005 

<om7j£ffl^T*7-fc-;> r-£5e*!>£o Tfflfe* 7-fc -;> b<7> 
5t^"b LJRe 1 _oft (Eoif) (llftfe* > -fc y h CD$| 
34»f>LSOjHtt*j*tn*»; (ftl 1) X~5-z_h1XZ, 0 
[0 14 7J *SB*7-fey hO«*»e> L5Ji*>-tv h 
a^m $ iir <b tf y -f-WH-e * 7 -fc ■? Y Tbmth S *t£ 
i-CtTy^«^ftW«<0*W^$^*o 121 4M11 
5(±H!8<7)M-tU*4-r-2>>ifrf5*7-t y K7>«t^<=>L££ 
i«.^-t-Slfe^llT-ab4„ 1211 4 UiJV>T^k = 6T-e 
^f««ltEt7-t7 hOfi|tf><bL$7&*l. Ot^t? 

$>&wmo. 9*ex.feot s B#^jk = 6{cijv»T*jrfe* 

5. (k, m) = (6, 1) t (6, 3) T-lMrlB^-fc 
7hW>C)L?l. 0 SritflJ-CiTti:-*-* til 1 50 

[0148J *«ttOfF«aiftOj(tm#«: 1 3 0 4T 
<±. ^<7>7c# S^WWfcSEftLfcfc S-f-ita*— oofi 

&<r>n#*h L$liffiE»3<0£1t^J£l 0 0 6<OttS7Jt- 
«fcoT*fflS*L.So Ell 6li«rEjittttOlt^^L$0 
*ffl#ft*>fctfO|M!B-<Nfe«&o mi 6lCj3V>T, asi 
MB»M«r-d-tr9m«a»«£Lim 200ms EW (1 61 

2 0 0ms EH ( 1 6iW-t^ > h) 

h ttc&Rttoit #> h l s £ &5e-r * 0 «re%R 

14co?g^<b L£R e l_eon (Eo.f) l± (ftl 2) Tjg 
[0 14 91 01711 (ftl 2) *m&.itLfzi><r>X-$> 
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ifeWllT-*4 0 B^J k = 2 t*V-t? h 3&*B#£iJ k = 6 X' 
t7t7 Yim&Ztltzt §B#^iJk = 3^ib5 ir-ofia 
l»IE*«MtOit*'C, L$* s tf^?tt# (k, m) TOg 
^■tt<05S^«b L?* ? [ll 8<7>«t^l-ffai$tt4 0 
[0150] Hi614ofFfiffiSII*<0#aj¥S 1 3 0 5 V 
it. Sig (t + kT, f.) ^f P (kT) iZttLTZn 
JC±BljKH«-C****»?> L S £ oTHSttOH*?) 
L?it4. ^^c0Sftf§O®&ftEH£*<l>K±gi 

/o wtcpjStt^jSc^iaifeft^^Aifflo^affl^BSft^ 

e>Sg4>*o 'C«5cBlft(±m^««ia«*^Xte'94/ 
5Vol.J77-ANo.5 731-740lC|§ffc<7>-f'- ? £##U&i6 

4 c softie ito ^-ii^iSft f . -ccontrfe e •> f - f P ( k 

T) <Opfi (pllgft) <7)S?Sft7J^or*l-u^ (ftl 
3) T*^i6t>*l4„ 

[01511 tWEW*1toai*»?> LSO»#HftR e 1 
_harm (u) t±u£fflv>T (ft 1 4 ) CO £ -? USeg-f 

[0 1 5 2J 111 9I± (ftl 4) fcllsSftLfcfccOT-* 

20 4, 112 0(ili8co<i-f-{r*t-r-&frlBP^co5t^<b L 
s^siw-rssiwii-e^^o 112 0T-(±e7^<7>«i^t> 

[0 15 31 *>*5r hcoraiwttcofFfiffiaiijs<o»a3^ 

1 3 0 6m Sig (t+kT, f.) T-co^-V-t-y 

h^fp (kT) <n*>-k-y huzMzmmizTEmmizm 

94/5VO I . J77-ANO. 5 731-740^^0 T"* 
-?£##UliJg2l^lW14cD5g7^<b L$co^*R e l.syn 
30 c (kT, f.) £ (ftl 5) T&mt&o Sig ( t + 
kT, f.) htVfci&Ztltzt &<ttlt&i> 

&\,*\£v1-<7)*>± y h^JCOM^ v (ms) t1"4 
ltrie*>-t y fcora»i'ttco?|^<b L$R e l_sync 
(kT, £.) tt % (ftl 5) T-fe^T-#4 0 
[0 15 4] H2 1 Mt (ft 1 5) *m$tftLtci><7)r'$> 

[12 2i±ii8 (om^izn-f -5 *na*> v<omm 

[0 15 5] t7-t7 hC0H«14c0fFffiiSI||S<0#ai^g 

1 3 o 7 iiuirs* >-t y hwmmitwwmmmtmw.* 

40 -tjV~\Z X <9#ajT'#-5, 0 Sig (t + kT, f.) T*C0 
t7-tyF#fp (kT) <0^-7-fcy h^J?-g6i»C± 

7-t7 hOlajglitecoSi^ib tti 0 112 3(ill8cO 
m-f-Kttf -£>lilrie*-7-t:-y KOl^^ticOCt^'b L $ «M 

[ 0 1 5 6 ] II 3 (OSAticOliai^a 1 0 0 8 T-li, fF 

h corals. +7 -t y h<r>mm&. mwrn, mm 

14) irov^rcOit^'bL^^ATJL, Sig (t + k 
50 T, £■) -C*CDS#.ttw (t+kT, f.) £gaj-f&<, 
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[0 15 7] m%z^^ms.(r>n%m^^-m^h^^ 

*ttO«*» <•> L $ *tt* L rttfSflft&tttt* ?> L $ b 

[0158] §3 iza^x. mtzm-&^& i o o 9 a s 

i g (t + kT, f.) tS^ttw (kT, £.) 

-f £o i*£**^& 1 0 0 9 otttfjttfM oeflt^a l 

0 1 OiCfettStL*. ««^ai 0 1 1 <i£TOk, m 
£ov»T\ w (kT, f.) XSig (t+kT, f.) 
Zmn-tZo ffitzmo^&i 0 l lailtfjiilHhWMI 

[0159] *e&4HR*o^iireii&tt*s 
^■to-^T^ x^ 0 ttz. mzm-^o&fmfrn^&i o o 

s, T = 2 6ms KI&o£<(><OT-t±& < , mki>"-> 
r^UKo3tt<0-ej±iv» 0 4/-, ^ISk'y^ttm^S 

1 0 0 1 li^T'X h7Afc aSJBHftKRofcfcO-C 
<i&^ 0 4 tz, 1tk&mmkW*5MA-7 ^^ 1 0 0 3?) 

y ^J^ffi-f* L £ <DHtb Ki3 v>T 

mizm^&wmto. 8&w-xt> iv> 0 4?t, *-7-ty 

fc> *E*>-fcy ho«tf»fcL30*ai2rtt«i (&1 

#m75ftii (Sid KRfc*v». wriea^tto 
5t^<bL$oJtffi^i*tt (»i2) uise>fcv>o 

(SH) izm.b%^ 0 ttz^ *> -ky h<?> mm^. <r>m 

0#ffi^fe(± («15) UR«b4v» 0 

[0160] fcis, m.mm 90iic, Hfrffl;ii£& : s?igc 

#«7>f 1 0 0 3 li.y m^Xi> <t <, 
t fci^^^-OiHa^Rl 0 0 6 (iXttfegfU^g:* 

[0 16 1] (Hife096) J-JlT*%^0«-^5J-fSl^tt^ 
[0 16 2] »6O|ti6fet?!l^iJ«t^±^^«fig;|iI{±0 3 

t-*& 0 tt±<oj: o izm&zufzm&wmmftvmmz 
oif-crat*. «-f-^ra«-sa#s i o o o«±*w« 
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^■h^Pm^rX'hi) (OX St l± 13ms, T(±26m 

s t-tZo «ri2e-f-o«Fra^9i^e i o o o<om.m±^ 
->7&bi-&tmmm^r<r>t*mftm¥8.vr (t + k 

T) «± (ftl) •C*tCtd f -Cl4o 

[0163] mzm-f§-<7>&f®frm^&.w (t + kT) <r> 

aj^fi-^-SrS i g (t + kT) (t=0-*t) b~t 
2>o ASI^?:Speech (t + kT) tt^tS i 
g (t + kT) li (ft2) T3SSit4o 
[0164] kf -y ^ttaJ¥^ 1 0 0 U± S i g (t + k 
/0 T) <Dfcf y^£ftfctS-r£ 0 tf y-7 i <i-7--7*^ h 5 Aft. g 

SfiK&&t*$Tfflv>TiaaiS:a.5>o ^loieti^ai o 

0 2 liifSf y ^ttaS^Mg 10 0 1 <b *l£ tf y 

fp (kT) £teirti-* 0 frfe^Sc^y3-iil7 

^^ 1 0 0 3liSig (t + kT) £ 2 0 HzO^S 
&Kfi£UN55-ffl1--S 0 ttEJa&SfflfJ*&«7 -f l 0 
0 3<0ffl;fj£S i g (t + kT, f.) tiea-r-S (m 
= 1, 2, • • • • N) o f.<i?l?«<o*.fcSi£&T* 
S„ NfOlfSt^Sig (t + kT, f.) ti^2 

<^)fetg¥Si 004 u*&tt$*t^o ^7-;u+--o»ai^ 

20 Sl 0 0 5T-(±#S i g (t + kT, f.) <Ox^^+- 

mie^^^^*-co#ai#gi 0 0 5 ON 

B^MEne (kT, f.) bti&-tZ> 0 Ene 
(kT, £.) (± (ft3) T*#ai$it^o 
[0 1 6 5] HfSENHOE n e (k T, f.) <±&3<D 

IE«*S1 0 0 6(Cte*rt£;H£o #fSfi<0#til¥S 1 0 

0 7I±S i g (t + kT, f.) 0!f#Ifc*£#aJl-&„ 

^mmmxit, %mmbLx, tr-y^ ^->-tyh. * 

30 [0 16 6] B6a*£ttfftl&tt&4&&SO)ttt^gt 

1 0 0 7<OpaB|g-C*^ 0 13 0 1 litf y^OfFffiSlI* 

o^m^s. i302ii*>-tyh <Dm&mm<onta^ 

1 3 0 3(1 -tr y hOSMJKO^fiJ^, 1 3 

o 4 i±^ai4<7)^ffi}Bi*<7)»ai^©, 1305 im&& 
^mmm<onm^m, 1 3 0 6<i*>-try h^rawti 

OfFffifflS^Stb^-©, 1 3 0 711^-7-tr y horaffitt 
ig (t + kT, f.) -e##**jJ«#fc1-5Wrt»f>L 

40 [0 16 7] UiT-e«rE1t»»o»F««IHE<oj|caJ¥a:»w 

3 0 1 i:^i>T, f P (kT) K*t Ltf y 
^teHSrSI^KlU^LS i g (kT, f.)**tf y^ 
T'*^lt^^ L££UtiJ-r&„ U7J±tf y^*q?ttL^ 
^®^<7)?t^55-*<7)-0Br-*^,o fp (kT) tzHL 

x\s-y?-**ff&-rz>mfrhi.2rfjf'yxfritiiz-rz>b-f 

-StS i g (kT, '£.) \zMv^i)*ftft.-rz,Vfefrh L 
?Re 1 .pitch (kT, f.) (± (ft 9) i:±oT4i 

50 [0 16 8] m8li2-?<7)f&frfrc 3 J&2>mWi®.'& : g* t ft 
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[0169] El 9 (±#co;*: $ $ <r)%iiUztt-tZ,1&nft1t 
^m-ti>^MX'hi>o 0 9 (a) coiot;— ocofg-^- 

hOfFffi**Ojtffi^ai 3 0 2X'(tZ 
O^fb5*-OCO^COB#Iig^f|;-ef±fc<09 (b) CO £9 

£*>-fcy Y<Ofefrh L£ tt^o frie*>-t v hcosi 
rt^ L S I±firi5l!l 3 colBtt^-IS: 1 0 0 6 0ffi7jCJ:or 

§ i x. z> a-m tz iz ^tmt> o tz &> t v »•? *y 
if^^rra^ft-r^i^o^^sji^iii^^itTv^ (19 
94^b**#^^i*cWW^i&«#«^*2-7-i8) „ *£ 
i*i^-oiHi#ti 0 0 5<r>\&t>*m^T-5m.m#f 

Mvyj^j-frif-t-ZrKJ;*) Hfr <0B# M i tOx^> ;u ^- co 
T^^tnB4->'b7 h«>ift*& LS£jg*>-5>o HI 0 
(i*>-fcy KOH#><b L^^flb^O^^co^HT* 

£)2 0 0m$g^ ( 1 6«0-tr^^ > h) 0-tr^V>h 

<7>¥*^t-t4o s i g (kT, f.) <omia*>-ty h 

<7>mfrh L£R e l.on (Eoif ) l± (g:l 0) TUffi? 

[0170] mil t± (&i o) zm&itLfzt><?>-e$> 

1 2 71^111 3t±0 8co#-§-l::*j-1-£iifr§5*>-fcy hco 
«^LStttWi-4»Wia-C*4o 01 2KiJV>TI$ 

h k = 2 -c e v *i$t$c.<7>m$z* > -t y h ant* h l $ a* 

1. Ot&OBHtO. 8*aifc?)fBfak = 2^f.^ 
4. (k, m) = (2, 1) t (2, 3) -CftE*>-t 

•7 h«o«*»t> i . o^m-c^^t-r-i.0 -o^, 

lUOiol: (k, m) = (2, 1) t (2, 3) U 
mi2*>-t y homfrh L£ 1 . 0£®>0MX2> o 
[0 17 1] *y-ty V *>*HIiflIftOtttt#« 1 3 0 3 
(Cj3V^T*7-t: y b<7)JS^ib L$^»tB$^4o ~oco 

* s 3b4, -?-<ir-«rie^^^^-co»ai^g:i o o scoffi 

e>L§Rel_cff (Eoif) li^rie* > -t y h cofigrt^ 
L£cojrffi?jj£ (Rll) T*#x.e>tL4 0 
[0 17 2] *7t-; h<7>mfrb L >-fc y h7&**fc 

ffi $ ttT^<b fcf y y-t -y h S *l-5> f f 

^y^mmM^i$L<D^.nn^n^> 0 01 4 5^01 5(i 
08<7)«-f-*cjh|-r^>^rfE^-7-t y Y<7>mfrbLZ*m.W 

irz>mmmx-ibz> 0 mi 4K*s^Ti$£!]k = 6T?tr-y?- 



06) !}$gjj2p9_4 4i 86 

JO 

^<7>frie*7-tr y hwit^c>L?*n . ot&ii;*>£ 

BH10. 9£@x7tC0T-B#2PJk = 6tCiJ(,>Tinrfe*7-fc 
y hco?i^L$££«&&^lcoi,>T«£ij-r.& 0 
(k, m) = (6, 1) t (6, 3) T-jKrfB* y -b y b 

<Oig^<bL$l. O£gfiB-e££fc1-£t0l 6<OJ:i 

[0173] mmit<onmmm<oM.ta^ 1 3 o 4 r- 
z*mm&n~%tftLtzt owl 

10 i4<oit^fb u ^ i±Bjie* 3 oie«¥s 1 0 0 6oai*n 

^■ft<o^*<osj.^ia-e*4o 01 6kj3v>t, a^iffl^F 

^JSr^-tfSSSIIBf^mfr^ 2 0 0 m s Era (16 ®<D-t 

OmsEra ( 1 > Oi^^^-tO^ 

»HLSRe l.con (Eoif) (± (&1 2) T-^t" 
20 4 0 

[0 174] Hl7li (ftl2) im^tLfzi,(DX'$> 
fc^t7-t7 h*^di$*v-5,iT*tt#$*v4 0 01 8(± 

0 8 (om^izft-t ztfn&mkoftfrh l $ «rSi^-r 4 

l£930-C-*>.i>o «f^| k = 2 -C* >-t y h *^^1J k = 6f 
*y-ty YtmihZtLfztZ, mMk = 3 frb 5 tX'<7> 

mmmzm.<r>mfrb LZtfnnzti. & (k, m) -c 

aj&Kttott* «b L $ 75^-0 1 8 co J: ■? Kgffl S *l* 0 
[0175] P^OfFffifflScoftai^g 1 3 0 5T 
30 It Sig (t + kT, f.) ^fp (kT) K*tLT*0 
«JLP^M#T** 4H*> f> L $ i i> o T«iftttO**» h 

5Vol. J77-ANo.5 731-7401:^^0^- ^ £##K££i6 
-So JBiftftAWfto^JHafeftf ■•PO^yf f P (kT) 
?>p1& (p(iSEfic) OS^^^co-ftT-u^ ($13) 

[oi7 6] «renjKtto«t^^> l?o**h»:r e 1 

40 _harm (u) liu^Iv>T (ftl 4) 0«t-7tC^-t 

[0177] @i9ii (ti4) £05S;ft:L£<f>co-r-& 

*o 02 oi±m8<r>m^i~n-tz>mmMfei±<7>mfrb l 

$*ift^-T-l)|K.^0T-*-& o 02 0T-(±fcf-y?- coffin 
L?5r 1 i: Ltv»4 0 

[0 17 8] *'/t7 KT)ra»ttOfFffifflJSO»ffi^ 

1 3 0 6t*lt S i g (t + kT, f.) -C<05j->-fcy 
h75«fp (kT) co*>-t y bB#JlJ^^mU±^t-ra 

b#t-* 4 1 « »f $ tizmmfi-n; § ra»jtt cow ^ h 

50 L$t-T4o 5315t±co*>-tr y h com»1t(±^«#ii 
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31 32 
m^WslcW 94/5Vol . J77-ANO. 5 73 1-740$ ttOr'- 
^*##UttrfBI^«tt05i^«b L^O^R e 1 _sync 

(kT, £.) * (»15) r-^-T-So S i g (t + 
kT, f .) htmtHZtitzt #•€-*(. fcftfc 

gv>e-/f-tf)*>-t7 hB#£lJ<7>g£ v (ms) i-f£ 
t, «rie^>-fc y hO|MW14<Ofi|*^ LSR e 1 _sync 

(kT, f.) I±, mi 5) -CEiTCfcft. 

[0179] B2 1U (»15) tHSfkLfcfcOT* 

[0 18 0] *7t-; h OHJHttOfFflilHKOgffl^g: 

1 3 o 7(ifre*>-fc7 hoHjwtt©iHMi*i:i"i** 

3frftKJ: »)»SbT*#^,o S i g (t + kT, £.) TO 
*7-fcyh**£p (kT) 0*7t? M$£U£&mtc± 

9J-f -5> ift^ia Tab-So 
[0181] H 3 0**|fcO£ffl#& 1 0 0 8 "C(±, fF 

Rel_t(kT,f m )=Rel J „(kT.fp« I i,)-ReL 
m ==1,2,3 — 

T=T_orfc*>irvh&^y*flf fcH <*nfcB¥S!l) 
T_on-1,T_on+1 



&) Ho^TOSg:^ L££A73U S i g ( t + k 
T, £.) fClAlw (t+kT, f.) Sr#fcb-r^, 0 

[0 18 2] «Mi&4Hkfl;od£*B*ft«*>ibL3KH 
BfTfe+>-t y hOpJ8H40?i^<b LS> nirie 

[oi8 3] E12 9 immmvttmzm-r sijut-* 
l $ i±«rte^- > -b h o«t*» *» l s t mtzmwaz oa* 

[0 18 4] 
[»2 1] 



n(kT.f ra )^ieL_ s> « : (kT,f m ) 



[0 18 5] *>-t-y h**^di?ttfc^*V-t y htm JS2 2) T*#ffi$ft^o 
£H^^4ir-<0B#raT-ti. MTGIIVfttMl^^ L£R e 1 [0 18 6] 

_t (kT, f.) i±mmn<om&mmtf3m>bi,2tifi [&2 2] 

ReL.t(kT,f») = ReLt(kT- 1.f m)-R el_con(k T. f „ ) 
[ 0 1 8 7 ] EI 3 0 (i|JI2aE^e5«S^e> L SOfr^O- ★[0188] 
taiT-ao£o *fc«reEJH*»»**»<bLSRe l_f (k [&2 3] 

t, f.) a (85:2 3) -es^-e^^o ★ 

Rel_t(kT.f «.)=ReL_ P itc h (kT.f m )-ReL_hor.nCkT,fo,) 

[0189] wtnMftmm*e>Li*ttitRmtiL&.(tiftfr &*m^z>o -ot^ m&m-mmw (kT, f.) <* 

bLzcomnmz g_t (kT, t.) , g _f (kT, (&2 4) x-mt-c&i> 0 

f-) t-r-So [0191] 

[0190] ^nmmx-immmmz a -vr vv«#-6 [&2 4] 

ReL_t(kT,f, n )>Rel_f(kT.f™)©fcg 
H(1)=g_t(kT,f m ) 
H(2)=g_t(kT,f m )+g_f(kT.fm) 
^=(Rel_t(kT,fm)AH(1))v(Rel_t(kT,f m )AH(2)) 

Rel_f(kT,fm)>Rel_t(kT.f m )©«tg 
H(1)=g_ f (kT.f (n ), 
H(2)=g_f(kT.f n ,) + g_t(kT,f m ) 
A = (Rel_f(kT.fm)AH(1))V(Rel_t(kT.fm)AH(2)) 

[0192] 111 3 1 \m&nm®.<r>&.ta,m% i <D-mx-i> [0193] m 3 ostir^Mis: 1 0 0 9 «i s i g (t + k 

Z> 0 fc/iU g_t (kT, f.) =g_f (kT, f.) , T, f.) fclftieiFfflttw (kT, f.) *t»tS 0 ffi 

a = 0 T?$>z> 0 50 tmn^Wi 1 9 0 oai;fm&4 oe«*« 1 0 1 0 izte 
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08) ^¥9-44 186 

33 34 

OhZtiZx, 0 1 1 li^TOk, mdonTw 0 i±m 2 co fcf y ^ttflb^g. 3 8 3 0 14 fcf y f-<DmW& 

(kT, f.) xsig (t + kT, f.) zma-tZo f P (t) <7>M.ih^&x-$>z> 0 fti4>e?*iftjii¥tt3- 

mie^n^S 10 11 Offi^(ttt«4t»ftO S 8 10i:i9TU7ff,i ( k T) **, * 2 O fcf y ^« 

ft^oTV'i, iBfg3 8 2 OCioTlf-yf f p2 ( k T ) aft* S *L 

[0 194] *rE454HR**>-7 *>«rEwattt*»* fct-r*. -<ot#, tf:/*-oiije*fp (t) co^ai 

JiJi«trE*^#**:K.TV>iltf£TO#«**/l|v»* fg3 8 3 OCiot, fcfy f-oitjett f p (kT) (4 
d&Sttfcv*. Sfc, tflBftft*J*fta&f&ft*#r£(::& (ft 8) f^c,n4 0 

**b*TtJ:i->. *SrfBM-§-o^ra5-«S#g l o [0200] H3(=is^-c\ *ioE«#fti-0 0 2 

0 ovftmtes t*?fr$iff)i%mmmTimm$ t = 1 3 14, T&ee-y^ttaj^&i 0 0 i-?**&*ifcf P i (k 

ms. T=2 6msl:RofctWflii<,«ft{,/>- 70 T) t f p2 (kT) f P (kT) fcteffll"*,, 
>/»i:RofctO-Cli4K *>fc, tt«eeyf-ttiB# [0 2 0 1] mim$it$Lfr&-7 4 n,9 1 0 0 314 

Sl0 0 1lit^h5Aft, SEfcHttKRofcfcO Sig (t+kT) S:2 0HzOJB*«tflf*tCN»ili- 

1Ni*H. *rEH*»»i*fl*|7-r** 1 0 0 3 4. 7 A, ^ 1 0 0 3COffl7j£S i g 

0««Rf«li2 0 H z URot tOf tt4v». (t+kT, £.) fcEJE-T* (m=l, 2, .... 

B<rE*>*y L3ORMII40. 8 lCl^<bt N) o f -ttflftt<0^JB«ft-e*4o N«0»SffJ*fi 

^ ifc, iSt7t-/KOjt*(.L$OHflJO. 9 fSig (t+kT, f .) j±, *2«>eit3«l 0 0 

t-K«b^t^ 0 mu*>-t? i<wf) tscogaj 4 tzte«$K^ 0 jL^^^-jrai^i o o 5t?j4#s 

^tt<4 (ft 7) i:R^4i>. tiBt7-t7hO« i g (t + kT, f.) Oi***-*#ffi-r4 0 ttE 

L£cogtb;frft{4 (ftl 1) KRfcjfcvv, Mr ^A^-gffi^ai 0 0 5(ON1IcoaJ73£En e (k 

E««ttOlt*c,LSOJUa*tttt (K12) l-BI<b& 20 T, f.) tE^t^, Ene (kT, f.) 14 (ft3) 

v\, tfc, *EM&ttOiR*feLS<?>Jttb2r£(i (ftl ■e*tB$*L* 0 

3) 4*40? (ftl 4) CRfliK *>-ty J-CD [0 2 0 2] SiENROEne (kT, f.)(4&3<0 

RH»ttoai^?>LSOjMi^rft^*7-fcy KOI^itt^ Ett^Sl 0 0 6U«ttSil4o #@tfiO»ffi#S 1 0 

«^<bL$Offm^S<4 (ft 15) U»fe«rv». 0 7«4Sig (t+kT, f.) coiff&fi£|S:m-f 

Vi ° mm/it. m®.&ZM.ih^z>o 

[0 19 5] £J3. *JSPS9C0 4 -7 (C, ffirESj&ftH?« [0 2 0 3] 0 6 <4[l;$*teta|cO#tfcSco#tiS#S 1 0 

fl-«7<r 1 0 0 3«47-";j^J&£«>*,v»T6 4 0 7 0#»IH"r**o 1 3 0 1 14 If v ^OfFRBffljgOi* 

< , t tz^*A,*?-ff>nm^g. 1006 (4n««tftu# 30 m^et, 1 3 0 2 <4+ -y hofraafftofta^a* 

Stt*)V>Tti^o 1 3 0 314^-7-by hoaFfflRJJSOjtm^g:, 13 04 

[0 19 6] (££017) ttT*»WO#-*3*ais1tt:: <4%ttttOlHftgft<9*ffi#J9:. 1 3 0 5 l4H&ttcofF 

4Jtt<5>-*JfeWcov>T, iaiB£#JSLfc5&*f>ift9!?- fEKj£o*fU?& s l 3 0 6(i*v-fe? hOHMttoiP 

*° ffiiWScojmif^ l 3 0 7ii*7-t7hoB«ttwff 

[0 19 7] »7 0**ffiHc**t4±fc**J«Ht±H3 «»*0*tB^«:-C**o ifc, SHiSllSfc US i g 

£l±Oid»w«*S*tfcJt*|qHUie]lO»ftU (t+kT, f.) L 3* 

ov>Tffc9J1-& 0 *-*o«pniMM#a: i o o ott^-gfi «^*„ &T?4HHttoiHMKa*U3Wrc9ir»T 

e^Wjtrffi-^-C^^O-C, itlll3ms, T«42 6 [0 2 04] tf y CO Wffimm co|f iH ¥S 14 iSJEkf y 
ms ti-4 0 «E«*W«pW««^ai 0 0 0<O3^«J4 40 tttmt 1 0 0 1 Ttt*3*Lfc f P . (kT) t £ p2 (k 

ttEA-?oR#m»«¥ft:w (t+ t) 9>m*t»*y*-f, (kT) o**e>LSt*s6i- 

kT) (4 (ftl) -cm-fZttfX'Z&v i, 0 f p , (kT) t f p2 (kT) COM* S OCOB# fcfy^l4 

[ 0 1 9 8 ] frEe-^OB#R|^ffl^W (t + kT) co jEWKtta 3 tLfz t L tf y f P (kT) coft^"bL3 

ihtim^iS i g (t + kT) (t = 0-*t) tf 141 t-T^o £ P i (kT) t f p2 (kT) co^*^:# < 

AJt^Speech (t + kT) fc-T^t, S tci, tHfrb L3<4^i-^ 0 b*y ^co«t*^ L$* f 0 

1 g (t+kT) (4 (ft 2) -CSS^o 2 5<049Kf P i (kT) - f p2 (kT) co11(c4oT 
[0 1 9 9] f y^affi^ei 0 0 1 «4«ftco«iaj>7-fe #7^fnint(f yf«SWL?Re I (f 

£fflv>TS i g (t+kT) cofy^«rfflaj-r-5 0 i2 P , (kT) - f p2 (kT) ) tf* (ftl 7) T*ifet£*, 

4l4^EtT y^aai¥Sl 0 0 1 c0p«BiaT-** o 02 -5, c 

4K43V>T. 38 10l±f KOfyfifflm 3 8 2 50 [ 0 2 0 5 ] HI 2 6 co4 •? IC, e y 
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35 

<r>m^m.ip (kD cwme 

HSr«*fl9*iSg«LS i g (kT, f B ) aft* 
4»*&L?S:*fllt4o £7?-04t%ttf p (kT) 

^^t^tSi g (kT, f.) Utfyf^ftni 
*^L?Re l.pitch (kT, f.) (i (&9) -C^x. 

[0 2 0 6] B 8 (t 2 oOA^^ttiHM^f ^ 

^ijk = 2^^k = 6 itjfaL^no^^^ h;na-c* 

KH^&^HtNfc&o 139 (a) OJ:9l:-ocofif 

*>2>o «rie^->-tr y hoffffisoso^ai^s i 3 0 2 x 

«^OSeft36 f — oo^O^FBffift"C«43Sr< 119 (b) O 

O*^?, L ? li«rE» 3 OESf ft 1 0 0 6oai*Cr<t 
oTiraj£:M*o JSlTU#ffi56rffio— oo«t*»f4 0 

Tmmmm&Tmmtirz>^<n±£ z&m^btix^z 

x$>z> 0 frl5«rs#^J^T*o^^wi.4 r -~o^p^(ia^s5^ 

^2OOmsE0 ( 1 61iO-t^> > h) <7>-b^ > h 
(DW-tyt-fZo S i g (kT, f.) <ontrie*>-tr v h 
<omfrbL2Re l.on (ED.f) (i (ftl 0) T*|iai£ 

[0 2 0 8] BB1 1 (fti 0) «rHSCffcLfctO-e* 
&o hl)i|4»t> L§(itT 7fff*t*>-fe7 h 

**»ffl?*L*it?ey^wit-co*«-*5*L-6 0 mi 2 
t>LZim t w+2>$immx-$>z>o hi 2i<z&^xf%mk 

0<h£»)gHg0. 8 *aA/cOT^Jk = 2*^^ffl2ff 

(k, m) = (2, 1) t (2, 3) X~mtt>*y h 
WftLSl. 0**»{BT*/c4:i-*o :o«f, Ell 
3<0idtC (k, m) = (2, 1) t (2, 3) KlJ(rf2 
*>-fc y hOfcfrh L£ 1. 0^fH*)^r^> o 

[0 2 0 9] t7t7 hOS«iS9SO*ffi^gl 3 0 3 
Ki5^-C*7-fcy hOi^f, L£rt*#aiS*L* 0 loo 

^c-c«re^^^^F-o*ai¥A:i o o 50m 



(19 > #H¥9-4 4 18 6 

&L?Re l.off (Eoif) l*1$tttt>'tyh<vmfrb 
L2<D$£&^&tmmz (ftl 1) "C#;c<bil4 0 
[0 2 10] «}E*7-tr y FOS*ibL§(it>-fe7 h 

5 (iH 8 Oflr*(c*t-j-i«riB* y t^o»*5)L?i 
KWtSR«H-C*S 0 HI 4 Ui3v^T«FSJk = 6-Ckf 

70 *^Hffi0. 9«:SSxfcO-C«F»Jk = 6tci5V»TS(HE* 

£o (k, m) = (6, 1) fc (6, 3) -CfJIE+^-t 

[0211] a^ttOffFffllfflJKO^ai^l 3 0 4 t 

ttOit*^LS(imrE»3 0|B«¥ai 0 0 6Wi: 
ctoT®tb$it^ 0 Hi 6(im«c140»^^L$0#m 
20 *ffi0 7t*OKWEIT-*^o Hi 6 KJS^t, 3ta$«i$ 
M^tr9tMmiH£l«r«F2 0 OmsEPI (16lO-t 

MMftft 2: f OS«ftt:Rlf t i 2 jtftf«i; 
*3 ( t * 5i«fflB£$iJ *: «- 4 £ v >9MMRtt!j J:«O|?j2 0 
0ms ( 1 61@<7)-b^*^ > h) ajL^A^F— 071$ 

•*6LSR e l.con (Eoif ) li (85:1 2) "C5etti" 

[0212]B17I*(&12) tHStffcLfcfeO'C* 

7^**7 -try h*««flJS*t*i-etli|[S*t«o HI 8 (J 
H 8 <0{§^ U W-f £ ttR j£Rtt*>«K* L £ i SfcWi" ^> 
^HT-ab^>o ^Jk = 2-C^->-t *7 h rt*P*!Sl k = 6 -e 
F#»HJ?tLttS, B#»Jk = 3^^5iT*<7) 
IW«Ea«to«*»?>LS*«tM(Sft. # (k, m) r 

[0 2 13] MttttOfffliMftoHctb^ft 1 3 0 5t 
Sig (t+kT,. f.) #f P (kT) H*tLT» 
j|£±BI«BB«-e* ^ L S 4: <> o TiM<0l^ <b 

^^^^0 ^a«^59i5:{i«^««iim^i&5:l£ , 94/ 
5Vol.J77-ANo.5 731-740(lM«tO7*- ^ «r##Uft« 
^>o MWL&^&<D*'bmWL$Li mX<7)ffiU*£ v?- f p (k 

T) Opte (pttSft) oHiftft*^^i*itu36» (ftl 
3) -C3jt»<b*L4 0 

[0 2 14] KfEH«ttO»*e>L?0»*JJRRe 1 
_harm (u) Ituim^X ($14) O^^^St 

50 [0215] 119li (tl4) S-BOstffcLfcta-C* 
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37 

s. 1212 oam%<om^v-tt^hmimw&Lv>tefrL>L 

1 3 0 6m Sig (t + kT, f«) X'<7)*>-t-y 
h^f P (kT) Ot>-t'; h*M*Si*£±Mtti::n 

<t##S&*S' 94/5Vol . J77-ANO. 5731-740tC«$fctf) ■f- 
?Z^3j;l,ZfftMZ[gim&<?>mfrb LZVfrlfjR e l.sync 70 
(kT, f.) * (ftl 5) fgitio S i g (t + 
kT, f.) X*>±v h1>mib21ltzt&*1Xt&i> 
&\,*\£y?-<D hmMnmZ v (ms) t-f&i 

«Tie* >-tr Kom^ttOSI^t, L?R e l^sync (k 

t, f .) u (si 5) -rearcs*. 

[0217] i21 14 (ftl 5) ^HI^bLfctOT-* 
&o 112 2<±EJ8 0fi-f-(l*t-r-5«rlE^>-b-/ 

[0 2 18] t7t? h OH»!1£OfFffiR£OJ(tt#g: 
1 3 0 7(±fl!rie^>-t-y K7)|^«14cOS I flBjSl|Kt^«'i 20 
*ft*:J: <0mHX'£Z>o S i g ( t + k T, f«) T'O 
*7-t7^f P (kT) 0>:t7-fcy M**J**i*(-± 

7 -by fORffi14<0«S^c> L$ t1"*o El 2 3 (ii8<0 

[0219] 03 <omz-mn&m^& ioos t-i*. m 

14) tCov^TO?t^f) L $ L> Sig (t+k 50 

T, f«) -ce>&*4tw (t+kT, f.) £»mi-£o 

|E*>-fc y bO|^«14tfO{t*^ LS, HtrfE*7-t:y h<0 

LS£i£fr&LTlftfE^ftlft«i^<bL£i-f£ 0 40 
[0 2 2 0] 02 9tiffffiteOtmic(i8-r£^ft0-C** 

l $ j±«rfE* > -t y h o«t*» t>L?t mmmM&oi&fr 
bLzvmr'S-z.hti (ft 2 i) T*«m?^-6 0 

[0 2 2 1] *>-b-y h^ai?nt»t7-t7 h*^ 
aj£ix*f T-?>B#|ijT-l±, tMBJKBfiMt^fc LSR e 1 
_t (kT, f„) J±^^J<0SlriEJiiBf6<;?i^<bL$t^ 
^Jt<7>aiEaS6i4<05»^<c> L£ h<0fT4^f)*i (ft 
2 2) T-»aj$ftl.o 

[0 2 2 2] 030 li^gS^^WJt^ *> L £ O^O— 50 
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mx'$>i> 0 *tci&Rm&&.ff3mfrb e i. f (k 

T, £.) (4 (ft2 3) f«SfiS t 

[0 2 2 3] ttiBtt&tttt^ib l 3 fc«rfie©fcftft?l*» 

f.L$<OiMlrg.t (kT, f.) , g_f (kT, 

f.) t-r-i> 0 

[0 2 2 4] #HJfe{H|T-J±, fFffiBlftK A - 7 T « 
#£fflv>£ 0 if&^-fHittw (kT, £») 14 

(ft2 4) T-traT-t* 0 

[0 2 2 5] 031 J*«£-IF«t«>*ffifc*«>-«-C* 
-i> 0 fcfiU g_t (kT, f») =g_f (kT, f.) s 
A = 0T-£>*o 

[0 2 2 6] 03 <r>mn^8i 1009 (± Sig (t+k 

t, f.) tmtmmfew (kT, f.) zmn-tz* m 

1 9 0 <DthtHtm 4 OfE«3MS 1 0 1 0 Kte 
ffl$^o iHlftl 0 1 lim^k, mi:ov>t, 

w (kT, f.) xsig (t + kT, f.) zma-t 
[0227] ft*. «re#4mtoo^tteniKtt^$ 

(4«trlE*^1±*^ i tl X v >H If^rT 0#9fcft * ffl ^ * 

A-grto-^Tt iv^ c i/c. «rIE^<7)B#K^f!l^e l 0 
0 0 <7>B#^flg 5 t ^^ft)OB#^^X8 T (iffire 5 t = 1 3 
ms, T=2 6ms(;K-c^t<0T-(it<, f^t/^- 

SlOOlli, ^^ f 7Aft, IBBBSCRofct 

3<7)^ft^itl42 OH z (C|5o^i<7)rM±ifcv^ i 
tz. frlE*>-t-y hOit^^ L?OgflJ0. 8Uffi"b 
i/-, BfrfE^-7-b y h<7>?|^e> L?<OHtt<4 0. 

fib/j^Ji (fti o) cit>iv> 0 ttz, frlE*7-t y h 

<0«S^<b L^O^ffi/jfe (ill) KK<b£v>„ i^nJ 
CJi«tt01t*»?>LSOKfll*ffili (ftl2) UR^4 
v^ 0 i/c. WIEPi&1405i^e>L?0#ai7jS(4 (ftl 
3) (ftl 4) i:ffit>iv» 0 f fc*>*7 hWR^ttO 

$<7>#tU7jft(± (ftl 5) (CE«b^v> 0 

[0228] 5i*fe^i9co«t9tc, ttejeffifturtt 

7^^ 1 0 0 3li7-')i^^{,t>vttJ:< < * 

fci***-o*m#a looe i±*5»tt»m¥a^ t 
[0229] (hm^ 8 ) &.T^m<r>m^m^m.K 

[0 2 3 0] m&<Dmmmi<zisiii,3Etzz,mi£miim3 
x*>z> 0 &±.o x o izm^itfc^mmmommz 
^xmm-tZo m^mmfr^WL 1 o o oit^m 
*5-£f%fflTmz $ t onm^y* > y xt> 

m^tf : Bpm^X$>Z><?)X^ niil3ms> T<4 2 6 
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mstno mtim^mm^-m^ 1 o o o^mmi 
^->y&t-rz>t. m%zm^<7>i%®fr®^&w u + 

kT) li (fti) t«tci*^i5 0 

[0 2 3 1 ] mi2M-^08#K«-ii)^gW ( t + k T) CO 
aJ7J«-Sp-£S i g (t+kT) (t=0-oM) tt 
&<> AM^Speech (t+kT) t-?ht-> S 

i g (t + kT) li (ft2) -C£E3tL&. 

[0 2 3 2] fcf 7 ^ffltB^S 1001 <i«ft<o»aJ7ji£ 
Jli'TS i g (t+kT) Ot'-yf^iffit^o 05 
liflrfBkr^ttffi^MSi o o K?)#llf*^ 0 I5i: 
i3v>T, 1 2 0 Oli^l Wt' y^ittm*^ 1 2 0 1 li 
£ 2 <D fcf y ^tttH^g, 1 2 02li*n<oeyfaiiif 
1 2 0 3IJl:yfOi^f f P (t) O^m^T* 

»i otryf-ata^ai 2 0 ociotifvf f 

pi (kT) tf r , &2<Di£yTt&m^&l 2 0 1 ICfcoT 
e-y^f p2 (kT) *n<Ot:'yfM¥S1202 

i:ioTf7f f P n (kT) i> s mwztitzt-fZ 0 i<o 

fc§, f -7^0*5gffi£ P (t) OliUfgl 2 0 3K 
iot, ^y^<7>m^mfp (kT) li (ft 8) T-*a6 

[0 2 3 3] $tz. f P i (kT) frbfpn (kT) Ofr 
ffcVp.tch (kT) £ (ftl8) ft*4„ 

[0234] 03 iza^x , & i oies^e 1 0 0 2 li 
ntBtr-yf-ttflj^ai o o i f p (kT) 

t^ftVpMch (kT) 

[0 2 3 5] f fc, mfeWffit&frm? ^^ 1 0 0 311 
Sig (t+kT) i2 0H2^MS«CN^#Jt 
^rfS^iSft^^-SiJ^ U? 1 0 0 3 C0ffi7j£ S i 
g (t+kT, f.) tm&i-2> (m=l, 2, • • - 
• N) o f »Ji^<0*^®*ftT**^ o NfflO^« 
OTSig (t + kT, f.) l±*2<*>Ett*ftl 0 0 
^cteiflstt&o x^*^-jf()ifei o o 5-eii#s 
i g (t + kT, f.) Oi*;p*--£|?:aji-"i> 0 wrie 

i^^^-ftflB^-ei 0 0 5<ONm<omt}^E n e (k 
T, f.) tSE5fc-f£o Ene (kT, f.) li (ft3) 

[0 2 3 6] BtTieNliOE n e (kT, £.) l±Sfl3C0 

e«#« 1006 #©so#ai^ i o 

07liS i g (t + kT, f.) <0#ftfi£J$ffi1-*o 
*HS6«-e(±#ftSt LTk' y-f-, *>-b 

tt, i8i£tt£#ai1-*o 

[0 2 3 7] 16lii3 <O^F®SOg:ai^S 1 0 0 7 (0 
¥tfflmT'*>& 0 13 0 1 (±kfy^c0fF(KS9JKW*m^ 

i 3 0 2i±*>-t-/ y (onmm&amth^WL, 1 3 

0 3(1*7*;/ h OfFffifflKO^m^g, 1 3 0 4lij* 
SEttOfFfif ffllJK<0»til^g. 1 3 0 5 liP&ttcofFffiffll 

mtonm^^ 1 3 0 6{±^->-ty hvmm&omo&ffl 

l£<r>m&^&.. 1 3 0 7li*7* y h<ora»itteofF«ffl 

jso^m^s-e*-So tJt, wmmmtLrs i g (t 
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+ kT, £.) T*#!|fScS* ? ^«i--l»?t^'b L$ 
[0 2 3 8] WTT-##mfiOffdifflSco«:a5¥S{Co 

(i> nirEt: 1 0 0 1 -c-tmstt^fl-ftv 

pitch (kT) *>t>it5c$*L7tkr-7^- f P (kT) <7>«^ 
<b L££ifct-f £ 0 Vpi.ch (kT) 75 { 0<OB#k: -y^li 
JE«ti:ttfb$iL^:i: Lt'-yf- f p (kT) <Dif;4»e>L$ 
liltti. Vpitch (kT) < 44t»*e, L 

pitch (kT) <r>mzi.-?xif<'7*fr-ft-ti>t-tz,t, 

fcf ■/ -?-<7)iSifrb L?Re l (Vpi.ch (kT) ) (ft 
1 9) -t*&5S£*t& 0 

[0 2 3 9] |!]B#IC, 0 2 8 <OX. T lZ&btltz\£ v 
«5cffifp (kT) tc*tL*^tT-yf-*q¥ftL-9^^H 
***WUj£*LS i g (kT, f.) rt s fc: y ^T-£>& 
Sttf^b L$ Jgttif *<> tfy^co«S£ffif P (kT) IC 

ttitS i g (kT, f.) Uey^rtq^-f -5>S»#> 
20 tL?Ee 1. pitch (kT, f.) (± (ft2 0) 

[0240] 08 (±2 90jfcfi4>feft«H&1te*4 f l* 
^Jk = 2^t>k = 6ir-#StLfcB#<^^^^ 

[0 2 4 1 ] H9litO+| SOSHbK**"*- £|8j£fclg 

t-H-f &m5£0-e&£o 0 9 (a) <r>Xoi,z—o<r>m^- 
ic <> n — oofg-^irafro t ^^<o±^ £ icii^-fta* 
t>-t7 h Offfflfi«!lj£<7>£ffi#© 1 3 0 2T-(ii 
30 (Dgtlttf— o<O#coB#^^bfli'fc<09 (b) CO £9 

X'JbZ, t v»9»*?. L 5 ^A^co^^*o-§^<6- tt 
**>Azy hcoft*^ L^t-f^c mrlE^V-fc-;' hco?i 
3i» f» L § <±«rf5» 3 <7)fEtg¥-a 1 0 0 6 oaj^ji; ioT 

^Mi.zmmiz&ztzfrmfciz&rfmfrcytzfrt^^m 
mmm-h ir rm.mt'rz > ^<r>iz£zi)sm'<htix^z> (19 

i^;u^-*ta^si 0 0 5<Dthf3im^xm.mmmm 

40 (D^^^^-t-^iiX *)m<r>#fMtX'(?>x.*ns3r-<r>¥- 
%}frh1»i%tt>-t y Y<r>mfrh\,2i , m.<ibZ> 0 0 1 0 it 

t -f-cOS^fttCiSg-t-5. 2 oco^ft^t-tett^^J 2 

ooms Eiaj ( i 6<e«o-t^^ > h) <D-ty* > h<r>w- 

%)t1-Z, 0 S i g (kT, f.) cotrlfi*>-t:y h<om 
frh L?R e l.on (Eo.f) »± (ftl 0) T-fiti?Jt 

[0 2 4 2] 01 1 li (ftl 0) Srl^-ffcL^^cor** 
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(22> #53^9-4 4 186 

41 42 

1 2 5011 3<ill8^M^-Uiti-^flJfe*>-t y YO [0 2 4 8] i^Of IMK^)«ffif g ] 3 0 5f 

Lz*®m-rz>mmmx-*>h 0 01 2 \z^-xn <±> si g (t + kT, f.) ^«riBf P (kT) h*+l 

£>Jk = 2 T-fc'y *%;t$.<r>mU* >-t y hOit^t, Tfc&±P&P^-e**{i^<b L £ £ «> oTIH&14o{t 

1. 0i&»)IHl0. 8£*£;t7iOT-B$£iJk = 2^t>:£ frbLZt-fZ* M -y ^<0&&teojg&&E|8J * 

*o (k, m) = (2, 1) i (2, 3) T-jtirie*>-t <b 5ei«> £ „ <!>Jlil!)5eM&l4m+Mf ffilff^J 

?hO«HLSl. O^Sffi-Clfctn. COII, l$'94/5Vol.J77^No.5 731 -740 H« ©Or-- * 

Hl30«t9(: (k, m) = (2, 1) t (2, 3) tc K&*!>* 0 ^«SMf «cO*<t.«& f .T-wmiefcT J^- 
«Tie*>-try hO«3>e>L£ 1. OSrSS^-C&o 70 f P ( k T) O p (p <4g&) oafc£ta>£>0-r*L u 

[0243] *7-fcy K7)SffiSl|JS<7)^:tb^l 3 0 3 * f (S13) X^lbhfti, 0 
KJ3^T*7-fcy h<Dm>h LZi)m&Z*-Z>o loo [0 2 4 9] li*iep«140?t^P> U £<D#;fcBI&R e 1 

m^frh-1j<nm^f)mfriXtztb : g<7j±$Z\ l Z\t%:it _harm (u) liuSrffl^T ®14) <7> «t 

rt f £>& 0 ^T^e^^-coffffi^gl 0 0 50iU -5> 0 

2j£E^T*:7-fcy h£^>& 0 Hirfe;+7-fc y hOJt^ [0 2 5 0] 01 9 <4 (&1 4) £05£ft: Ltd <> Of* 

«bL$Rel.cff (Eoif) fimrte* v-by hOIS^f, a 2 0 (in 8 <o«-i|-i;#-r -2>«TfBP^140{t*^ L 

LsojtiBTj&tieMtK (fti i) x5-z.htiz> e z*mm-tz>mmmx'*)Z> 0 mzox-kt^y^-^a-h 

[0 2 4 4] «re*7-ty h<D«^<b LS(it>-b? h L$£ 1 t LTv»4. 

««fllS<lT*?)i;7ff«T*7ty hriM&tfiSit* [0 2 5 1] * >-fc y KO|^ffi14oSFffi?fflJS<0#aj^ 
it'fyf StM^tfi?^,, 02 1 4Sl>'i 20 1 3 0 6t*li, Sig (t + kT, f.) Wt>-t7 

1 5iim8<7>m*rizn-fz>mu*7-ty h^m^tz ha*f P (kT) <o^>-ty hB#sij^^(c±^et>tc[^ 

[0245] 01 4t;isv>rB#i@ik = 6Te-7^«<o L?ti"^ 0 ajt-ho* y h<on«ttj±m-?flt«a 

tE*7t7hO«*»f,LS#l. 0t*l)*&H« «^#l&ilf-'94/5Vol.J77^No.5 731-740^ ISOt* 

0. 9?r^^^co-C-I^SiJk = 6H^^T«trie5j-7-ty h - * *##C:tt|snjH&«>«4><b L $ Ofr^R e 1 _syn 

<7>m*bL2i&mieLi&itmiz^xmmTz 0 (k, c tkT, f.) * (»i 5) T-sgn-r^o s i g < t + 

m) = (6, 1) t (6, 3) xm?.*y±y V<?>mfr kT, f.) >-fc y hWktiiStltzt #*ftfc£<> 

*>L$1. 0Sr^mr-#/cti-S til 5^<t9tctJfB fiv>l:7fOi>*7 MHgOH«v (ms) t^i 
*7-t7hO»*ibL$*(IIDir4. l»Et>-b7hOR«|tt^t,L$Re I _sync 

[02 4 6] ISft^ilSOlliSfg 1 3 0 4 7 50 (kT, f.) t±, (ft 1 5 ) X%l&X & 4„ 

14, WO^SS^BWUJEffcLfcfcS-f-it^-cxOfll [0 2 5 2] 02 114 (ftl5) tH«ftLfct«T* 

*OB*W«fl:-c*4**&L 3 miea^ * 0 0 2 2<40 8O{g^K#-f£iiiffe;i->-by h^|^)«a 

14^51^ f>L$l±ffIE^ 3 Ofg«^Sl 0 0 60tB7J^ 1tO{t^f>L$^gi^i-^IttW0T**^ o 

4oTgdi$*t* 0 01 6 (IXtt&Ott* e>LS<7>£ffi [0 2 5 3] +7*7 h OllfflteOif ffiffljgogajif g 

*ttOfc*«)KWH-e*4, 01 6K*v»"C\ 3lgiiffi|B# 1 3 0 7i±^fE^- >-tr y h cO|Bj«&Off ffiffljg t 

nz^tf : !mmnm\:xm&)2 o omsizra (i6n<o-t -franzx <onmx'^^ 0 sig (t + kT, f»> -eo 

^>-h) <T)-S8.&m*y* y K0x^^^-(0fJS|ta *"7-fc y h**f P (kT) <7>* 7-fc -y M$S!j£*ig5K± 

fcit^.aiia9B#sijs:-&f ^v^asn^j: 9 mo*; 2 o v<omm&.<r>mfrhL2ti-z> 0 0231*080 

OmslZra (1 6®<7)-tr* > h) wx^K-^ 40 «-SHC*N-&H&IE* 7-fc -y KD|ii]»l14<7>5t^t> L $ ZW. 

«t^"b L?Re l.con (Eom) (i (»12) f^-T [0 2 5 4] H3 0l*iOSa5fSl 0 0 8 T*«i, SF 

^° <ffiP>3S:U^®: (Ifvf, h x +7-t7 h x * 

[0 2 4 7] il7li (»12) Sr0^ftL^«)OT'* >-ir y bOl^fflii, * 7-t y KoraJWit. mWL&, iSfi! 

-So WEaattO^^t^Ji, +>-fcy h*^dJ§tt 14) Kov>T<7>$i^<bL$£A+JU Sig (t+k 

fw^*7-fc-y h* f &mSit&£T-tf-#S*t& 0 01 814 T, £.) T^lAiw (t + kT,f.) *%\&-?Z, 0 

0 8o«*K*H-4«rEa«ttoit*»e»us*»wi-* [0255] 9 ******* lskh-*-* 

^f*4, Wk = 2t-+>-t7 h^SiJk = 6T* iOtS^6<Hft^e> L?(Cg|-r-5fcO(C^-i®L-?-n-e- 

+ 7-t y h*^ai$tvfct B#aik = 3^<b5tr-0 *t<0ffi^<b L?^^ff? 0 *IE*>-fey hO?t^f> 

w«riea^i4<o«t^?> tsawfstu # (k, m) r- 50 iE*/-t? Y<r>mm&<r>m*h 
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-ty h<omfrhL2^ Y <r>mM\kV>mfr h 

<05S^ «b L $ L T mrlE®?&^5i^ h L £ t -f 
[0 2 5 6] H2 9(ifFffifficoft»{cra-t^.»EniaT-ab 

U S JiUJIc!:* >±y b <7)5S^ f>L?t ffirf5I^W14<05|^ 
«b LZ<r>mX'5-z.t>ti (15:2 1) T-gaiStt*,, 
[0 2 5 7] *>-b.y hi>miH2iVfz&*y-t y htffa 

(kT, f.) «i^r^jogrfe^B#&i;?t^f> L?i«rBf 
SUt<o«ria^tt<7)js^ibL$i:osr--^xib^ (&2 

2) XM.&ZftZ> 0 

[o 2 5 8] in4 4 o oummi%mm>b v^<o^ 
_f (kT, f.) (± (t2 3) -c«si-e£*o 

[0 2 5 9] frfB^WH^'b LS tBJIBSzfe^it^ 
f.LJ(Ot)|(|^j (kT, f„) , g_f (kT, 

f.) t-tz> 0 

[0 2 6 0] *&mmxu, mmm&iz x-yrv^m 

5j-£ffi^&„ *g£-fFffli1iw (kT, f.) <± 

(&2 4) T-tf#T-#^>o 

[0261] 031 iim&wffim<DM&m%:<D~mT$> 

Z>o fctlL. g_t (kT, f.) =g_f (kT, f.) „ 
[0 2 6 2] II 3 wmg-^&i 1009 (iSig (t + k 

t, f.) t^rte^ffittw (kT, f.) zmn-tZo m 
1009 coaj^iiSM mvfe^WL ioioc 

fe$l2ilZ> 0 ^0^-ai 0 1 ll^Wk, mKo(,> 
T, w (kT, f.) XSig (t + kT, f.) 

•tZo mzma^&i o 1 1 omtHim&timfflzttt.z 

[0 2 6 3] mni&ft&m<7)7^m%&mtiLl£fri 

£ (± utri es^ti 1 *lt v > til f £ x o#®cfi £ # v > £ 
^fe*Tti^ 0 mrfee^ffltb^&i o o i 

it<i2 0Hz(CgSc7t:t<Or*<i^u^ tfc, m&*>-t 

U*y-ty V<F>mfrh L^OgSfltttO. 9 K&'bfc v>„ 

0) (CK<b^v^o ffi%tty4z y Y<r>mfrh L?<0 
#m^&li (&l l) Cffif,^^ WfBIH^140 
«*'f»L§ff)»|lJ*ftli (&13) (S14) Kffi<b& 

^7*7 h<omm&<?>mfrb L^^n-m^ma (&i 

5) lCK<b&v> 0 ifz, \Z-y+im&$Z>ifefrh L$<0 
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[0 2 6 4] &ib\ sHJfefc) 9 <ox n t;. ^ie^iS&^ 
7^? 1 0 0 3ll7-'jxfM^Kt4J:< 1 i 

tz^^)\,^-ff)mta^i o o 6<±*^ffi®ai#s^ffl 
[0265] (mmm 9 ) J^T*^o<t-f-^-ai^M(c 

[0 2 6 6] 132 (±*%Wo% 9 OHJSWliitt&St 

9 0 0 0«±«-f-<OB#P^l)aiL*W-7«-f-OB#ra^ 
ffl^g. 9 0 0 1 (if -y^ttiB^g, 9 0 0 2(iSlO 
l£ti¥g, 9 0 0 3117-'; -xgE&3MS:, 9 0 0 4 li& 

2 otets.^. 9005 im$hmn&^&., 9 0 0 6 <± 
<oia«#s, 9007 «i#®i:o^:ai¥g. 900 

8 t±fi<*tt<0#ai3M£, 9 0 0 9 li^^-e. 9 0 10 

ay->) x-i&gite^^ 9ona$4 <o§m^&. 9 
0 1 2iimm^&r~$>2> 0 

[0267] w±o<t o izmis.ztitzm&wmmwi^m 
20 mz^xmm-t&o m^nwfr^WLS 0 0 0 1*^ 

A#«^3^;&fg-?--e&*<0T% J tliUms, T(± 

26msin, Sfrie^s-f-o^F^ta^-g 9 0 0 001 

(t + kT) l± (Sfci) X'm-fZttfX'&Z* 
[0 2 6 8] ^IEf5^-<7>8#ra^S9^W (t + kT) (O 
m7J«^-?:Sig (t+kT) (t = 0-5t) tf 
4o AJf^Speech (t + kT) t-f&t, S 
ig (t+kT) l± (&2) T-*S^^, 0 

[0269] ^am^MS: 9ooi(isig (t + k 
002 (isirie tr y ^-tttb^a 9001 -c** e> e -y 

Tip (kT) =Sr^1-^.„ ifc, 7-'Jx$Rfg9 
003(±Sig (t+kT) ^7-')^^-t-i)o CO 

»l^s&»»i6i±2 0H2tn o «5ie7-')i^ 

fg9003^5rSig (t+kT, f.) tm& 
■tZ> (m=l, 2, • • • • N) o f.l±)5i&&-C<fc 
4. NiflMtt>7**Sig (t+kT, f = ) 

40 <±, ^ 2 wishes 9004 c«m ? ti& o mfrmntu 

?S9 00 5fli, ^Sig (t + kT, f.) <r>nm 
ffi«r#ffli-^o ^IS*^M#ffi^S9 0 0 5 0NH<7>tb 
TJ^rEne (kT, f.) tmm-fZo Ene (kT, 

f.) li (&2 5) 

[0 2 7 0] 

[&2 5] 

Ene(kT.fn.)=Sig(t+kT.fa.) 2 

[0 2 7 1] lfrf£Nll<7>E n e (kT, f.) (i»3<0 

i5«^9 006 tc^?n.*o # ®.m.<n>n&^&. 9 0 

50 07iisi ? (t + kT, f.) <n%m&*ifr&-trh 0 



-23- 
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45 46 

^mmwr-imWiWit trtr *>±y k *>-t +[02721 

V \~<Dmm^ *7-tv K *7-fcy f?>|Bj»i14, gigj [&2 6] 

Rel_,i«eh(f«-t„) = Rel(fpi(kT)-fp t (kT))-exp(-((f» -f p )/«r) 1! ) 



[0 2 7 3] @ 5 li^^^&SOftitJ^IS: 900 

7<7>pf^iat:-*^>o 1201 ii^-y)-<off-mmst<oM-tii 
¥t> 1 2 0 2(i*y-tv h <r)mmmm<onth^^ 1 

2 0 3l±^7-try KDi¥ffiiS?ffi<7)»ai^©, 1 2 0 4l± 
&ffi&<r>f?ffifflgt<7>M-lii^&i. 1 2 0 5 liH &14<7>i¥ ffi 
mBt<OM-ih^^ 1 2 0 6li*>-t y h<DfB\m&<DWffi 

mm<r>nth^^ 1 2 0 7a*7-ty h <r>mm&<r>mffi 
iffls<o»as#g> tJt> lts i g (t + k 

t, f.) -c&&WLw:ti t ft&-rz>mfrb L?^fflu^ 0 
aTT-##®*oif ffi ajjgosm^is u o ^ r m m u t& 

[0274] fcf-y^wffiagjgwiiaj^ai 2 0 1 

i^T, fp (kT) K*tL £y L-9 4«H*«I 

$«i:tSLS i g (kT, f.) **fcf y TT&Zmfr 

*f»#0-fl-C*4. DGfp (kT) tC*tLTlf y 

IBS i g (kT, f.) tZlf y^*q¥«E-J--&iS^t,L$R 
el_pitch (kT, fm) (± (&9) Ciom^ft 

[0 2 7 5] m%\t2^(r)\&frfrhJ&&mmjkk%im 
^Jk = 2*^k = 6S-e^L^pf<7>X^^ h;UElT*Jb 

[0 2 7 6] H9J±^-o^:#?o^ftt-«"r^!S^* 
(-Bf-r^^HT-^^o M 9 (a) J; o K— 90fif 

*-5>o B«rie*>-t: y h Offlit <0gifc#M£ 1 2 0 2T* 

hojt^t) L?tt5o frffl^->-t-7 b 

OH^<b L?(i^3 0|B«^g9 0 0 6WSi^t:J:ot 

^mi;*^ icis *»ff7t K^SDfc) ■=> 7t t v> 1 m 
&&m r rm.mt-tz> : g<r)±$ztf&-<hixx^z> (19 
94*B**»#^i«i!w«f6a#t»*2-7-i8) o $m 
tt»m*S9 0 0 5<r>&t}*m^xmm.mftm<vn®fc 

y hco?t^<b L$5:5e*!>-& 0 HI 1 0 li * > -fc * K05t^ 

•fh2-o<Dmmmsmzm : fi,m2 o omsEHi (i6 

HO-tr*^ > h) co-fc^ > KOf^tfS,, S i g 
(kT, f.) OffifB* V-tr -y Yomfrh L£R e l.on 



(Eoif) it (&i o) T-gtts$*L* 0 

10 2 7 7] Huii (ftio) *m&.itLtzi><r>x$> 

i> s tk&2tli>iX'V-y+%it&Xcr>fr9t&$tiZ 0 Hi 2 

w Rz/mi 3«±ia8<75M-f-^*ft-5>«rie*>--t-7 
p> Lzzmm-tzvmmx&Zx, m \ 2 kza^xnn^ 

0til)6|f 0. 8 =Jrj@x.7t<7)T*Bf^!)k = 2frb-km$L 
®tfHi$.X~mt 1 i *>-ty b ff>m h L £ Oft"* £ & „ 

(k, m) = (2, 1) t (2, 3) fiEt^t-yh 
©**feLSl. 0*^ai-e^^t1-^ c ^<7>B#H27 
00Oj:9lc (k, m) = (2, 1) t (2, 3) l:f 
IB*>-fc y hcom^'b L£ 1 . OSrSJO^r-So 

[0 2 7 8] t7-t7 hO|fffl5ffllS<0»ai¥Sl 2 0 3 

* s *^e * z.xmun.%m.<r>n&3L®.9 o o soaj*^ 

?Rel_.ff (Eoit) ltmtl*>-t y h<7>V£frh L?<7>» 

m*&tra«itc (si i) -c-#x.f>*t£ 0 

[0 2 7 9] y K05t^«b t $ (± * > -fc -y h 

J^tti $ tlXfr h e y T^mX'* y-t -yh AVfcm S tL^> 
iT-try^®^gc^<0<^tf^$^^ o 01 4X^111 

^0 Si?g-t^l^WaT-*^ 0 Ell 4^fev^TBf^Jk = 6T-k: 
■v T%im<F>-ffi%t* 7 *r y Y<T>mfrh L$* ? l . Ot^i) 
hZmfcO. 9 4r®x./c<0-C^Jk = 6^i3^Tfrfe^ 

7-t -y ho«jj»?,Ls*^«*atflf*pi»ro^rjna+ 

-5> 0 (k, m) = (6, 1) t (6, 3) 

y b<?>mfrh L$ 1 . 0£3£ffi-e££t-t.5>i:|!l 5<7) 

[0280] mwt&vmmmg. <onm^-WL 1 2 0 4 r- 

40 ttOCi^<bL?<±fl?rIBIP3^IB^g9 0 0 6 0aj7jic 

^•ft<7>?t:i«)Oift^ia-c-*-&o mi 6K£v>-r\ ?itis5B# 

^J*#tf^Kffl^JJA«r*«j2 0 OmsEH (16110-t: 

m&&t*<omwi&izm&?z2^<7)mi£&.%!mziiii- 

sEH ( 1 6il<0-t:^> > f) <0*&ttW2p*^<bltiriB 

?Rel.eon(&if)J± (fti2) T-^-r^o 
50 [0 2 8 1 ] HI1 7 It (Si 2) SrSsSffcL^fcO-C* 
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m 8 (om^izn-rzmmwi&nmfr 1 ? l £ 
®.wmx'*>z, 0 mm k = 2 t* >-t y h t&^su k = 6 -c 

BBHrlBaattOJt^eU?***?^ # (k, m) T 
oa&ttttOfcj&'fcLSjMai 8«>J:'?(=Jtffi3Jt«, 

[0 2 8 2] M&ttOlHllifflftOgffl^gt 1 2 0 5 T 
li» S i g (t+kT, f.) 7>*f P (kT) CitLtft 
«±SH&IH#T£> <b L $ £ *> o TWtttO** <b 

fit) cRftttiA c & jntftd* * AiBo^aaneiBft* 

<b5g*>£o ^JgfflSgMftliS^mftSte^S&^'W 
5Vol. J77-ANo.5731-740tc^Or'- * Sr##tC&*?> 
4 o JSifcftWitO 4*<&JRttft f - TOift IS fcf y f p ( k 
T) <7> P te (pfigft) OS&ft^O-fii-u^ (gel 
3) X'HtifrhtlZo 

[0 2 8 3] KrfSMttttOit^ L $ Wft R e 1 

_harm (u) t±u£fflv>T (f 14) Oi-Mcjefc-f 
4 = 

[0284]Bll9li(ftl4) trBAftL fetor-* 

S£Bi9H--i>ifc9JI2T**o 02 OTJik: -yf-Oit^io 
L££ 1 t LTi>Jo 

[0285] F^MttOWlDtWifUfg 
1 2 0 6 T«±, S i g (t+kT, f«) W/"t7 

h^fp (kT) o*^-ty h^a*»mc±«»»cra 

94/5Vol . J77-ANO. 5731-740U» fgOr--- 
^«:##UlWBffmi!ttoa*t, LSOfr^R e 1 _sync 

(kT, f.) & (&i 5) -cjeni-io s i g (t + 

kT, f ■) T*>-fcy h&VimZilfct &*ntmi> 

&^\iy?-<r)*>-tv hmmomzv ( ms ) t-r-s 

tamty-tv Y(Dmm&<r>mfrbLZRe !_sync 
(kT, £.) (±, (ftl 5) TlEi£T#4. 
102 86] B21tt (R15) fOsS-fl; Lfe t> <7>T& 
4 D 13 2 2 <iE8<7>«-f-U*t-f .fciitte* >-fc y h <7>ra«6 

[0287] *y-t~y h<DfSim^m-mmm.<outa^ 

1 2 0 7 >-t-y K^|^J«ttco^«jSl|JS t mlft& 

Js&izx t?#ai-r*^4 0 S i g (t +kT, £■) TO 

^7-fc7fi«fp (kT) cr>* 7 -t v hf%Mi &m^3E. 

m&t,zmmx-$>2> tmwzixz,nmfr*si\~m-3$mitt 

7-fc y h<Dmffl&?>fefrb tt^o E!2 3fiI280 

w-r-i>itt^iaT**o 

[0 2 8 8] 13 3 2 Ol*ttOl(Kft 9 0 0 8 TJi, 
flHIBIftKli{rifi3-#gfc *>-feyK *7*7 
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48 

t3u %R1£) i:ov>TW^LJUAL. S i g 

(t + kT, f.) T-«t*fw (t+kT,f.) ^ 
fib -T -So 

[0 2 8 9] #»»*0-9^*^«rtt*'^LStcMi-* 

t o t ffifc&fotefr h L £ *> L-ett-e- 

*to5i^(b L?oa-g-f tf do friE^>-fc^ Y<r>mfrh 

io Uffltfiftmfrh L£ fc-f£ 0 Sfc, ilSriEfcf-y?-<oiga'<b 
ffifetf y^0^i60teHOtt^"c. L$, mifip^ 
tt05t^«b L?5r^-g-LT. mrfeJ§&fttfl«^ "b L £ i: 
1-4„ 

[0 2 9 0] H2 9<ifFffiHOti-#lcg|-t-i>atLllT* 
£«, + >-tey h^HJ^tt^B#SlJTI±frie«^5t^'b 

<b L$0»T^-i.«bix (ft2 1) T&ffiSft&o 
[0 2 9 1 ] *>-t7 h^as^^-rf *7t7 

20 .« (kT, £■) i±frB#t"jogris^ii#w?t^'bL? tm 

(ft 2 2) T#th?^-5.o 

[0 2 9 2] HI 3 0(imrI£3$B#ffj$i35>f> U$0»«0— 
«T*4 0 *fe*rIE»«»«Ht**6L$Re l.i (k 
T, f.) (i, (ft2 3) X'W&X'&Zo 

[0293] utti&xmtfymfr h l $ t , fltrie^«EftK?t 

^fbL^OSaS^rg.t (kT, f.) , g.f (kT, 

£.) t-rz>o 

[0 2 9 4] **JS«TJi, fFffiMfttC A - 7 r v < » 
50 ^-ffflv^o wCOti;, tt-frffffllw (kT, f.) li 
(ft2 4) Ttf#T#£o 

[0 2 9 5] 131 (±^ff(ffiffiO^:ai^*0-CTTii) 
4 0 tzfzL. g_t (kT, f.) =g_f (kT, £.) , 
X =0T$>4o 

[0 2 9 6] HI 3 2 0*3S:3M£ 9009 (iSig (t + 

kT, f.) tmmmww (kT, f.) imn-tz,, 
mmn-^&i 1 9 0 <r>tatni. m 4 oieh^s 9010 

Kfc»i$*t&o 7->)^it^*S9 0 1 ltt^TO 
k, mtCOV^T, w (kT, f.) XS i g (t+k 
40 T, f .) JLjSjElfc"*-*.. fS7-UxKi 

¥S9 0 1 10ib*tt>t#**PW$*tfc*#«-9-i:*o 

[0297] &i>\ Hrie«-#®4o9*>«rfeiiiaEi4^i 
fe i±^fe^i4* ? -g- i ixx ^^if^To#gtft ^ « v >4 

^^•<i-T uv>. £ feo Btrte«-f-o^w«-S!i¥S 9 0 
0 o<omm^a t ^syoB#^»jTii«jfe^ t = 1 3 

ms, T= 2 6ms CiofctOTlii: < , )^yt^/^- 

>r^,^KofetoTj±^v» 0 ffc, mtz^y^mm^ 
50 g9 0 0 1 \fry* h 7Aft, ie«Kfttcnofeto 
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■cii&Ho ttz, m%iy-')^m^9 o o 3 tmu 
y-,) 9010 <omwL&frmmt 2 0 h z 

LS^fUgJiO. 8Kl&ftv>. «riB*>-fc-yh 

o?i^fb L^oiittiio. 9t:if>iw 0 fltrte^- 

>-t-y hOJt^t, L^O^m^ftli (ft 10) Cit.^ 

(SID »:R«>ik». *ra*Bfcte<o*36»*>L$ 
o*m*ifett (Ri2) <-K<b&v> 0 «riSM%1£ 
w8*'f>L§«)»ai^fttt (ft 13) *JJ:tF (ftl4) 

*ffi^r*^»* 7 -t v h OHlttOM^ <b L 3 <r>n&-fim 
<± (ftl 5) KBfcfcu. ifc, !&6fHGtt«>*ffi;&& 

[0 2 9 8] 13 3 3im%mWtt~Z<oX'fthiXtz&nm 

^(ns/KVttnmzTF-tm-eh&v 0330 (a) a 
xtus^s/mttmrn. (b) j±a=-o. 9<ot 

#<7)S/NJtt^|S, (C) liA=0. 9<0i#OS/ 
NJtt^lT'*l.o SI OOOOWi-jt: (B) (C) 
(A) UJt^T S/NJtJ^*DL53U6a**^LTii 

[0 2 9 9] 

kfy^am^^ *i<oib«^, attft««» 

ft<D»*o*it£ff o w tick f9^** j attt^#S«-^ 
t **T * * « ft * 4 ^ o -C * 4 „ 

[HI] fi£*«Ui»»t4»t#WWaiilO**4:^-rrn 

[12] ^m<7>m^mmm<om^.m 

im 3 ] *^o^i*«iaij^a<7)*ite^ 1 Rz/nmm 2 
axzrmmm 3 axzrmmm 4 ax vmrnw saxzrn 
mm 6 ax zrmm 7 ax zr&mm s k a if z mm® 

[0 4 ] ^mo^nummonmm 1 a x z/mmm 

[is] *5km<r>m%w%m®.<n>'m&m2 & xzrnmm 
sax z/mmm sax zrmt&m 9 izavz m y f-aaj# 

[16] *#£fB<o&^iW£ifi<o*ifetai3 J3 i yfUJSCT 
4 J3 «t u^jfeeo 5 a x zrmmm 6 ax zmitm 7axv 

6 a x z/nmm 9\zanz>\£ •> *fmtt%im&<r>vk 



(26) #B3¥9-4 4 1 8 6 

50 

^*<o— miwrr® 

[0 8] ^WO*S*ftlSlJ^SO*ife^l 3 J: y^ifctfd 

4 a x zrmmm 5 ax zrmmm 6 ax zrmmm 7axzr 
?kmm%axv ! %mm9izaii&mt<r>mm<r>tzit>(r>m 
m 9 ] ^m^m^wmm^mmm 3 ax zrntkM 
4 ax ifwutfi sax zrzzmm 6 ax zr^mm 7axzr 
nMfflzaxTfm&m9iza^T*>-t~; vxhh^m 

to1tlzM1-2>&&.® 

10 [110] *&m<?>m&w mmm.n&mm 3 ax z/mm 
&$sax zF^tfeffl 6 ax u^iifetRi 7 ax z/Ml&ffl sax 

ZF$iMffl9lza^X, *>-ty WmfrbLZ 

[mil] ^m<r>m^mmm.^mm 3 ax w&m 
m4ax vzma 5 ax zmmm 6 ax zfrnmrn 7 ax 
xf$kMM8axu ! $ki&m9 izaifz, (ftio) zm^it 

Lfz® 

[012] ^m<r>^v?umm.<r>nmm 3 ax imm 
m 4 a x z/mmm s a x u?nmm 6 a x zmmm 7 a x 
20 vmtim sax ir^mm 9 iz a it m^mmo tz>t><r> 
m 

[013] *&w<?>& : gwfflgiWi<7>'mmm3 a xirmm 
M4ax vmmm sax irmmm 6 ax zr^mm 7 ax 
iF^tem8axTfmmm9\zatfhmft<r>mm<r>tzib<r> 
m 

[@i4] *9kwn*mnMto9mw 3 ax irmm 
m 4 a x zrnmm sax ir^mm 6 ax i/mmm 7 ax 
zfnmmzaxvmnm9\zaw&m¥t<r>mm<r>tzib<7> 
m 

30 m 1 5 ] *%m<7>m : &WMmw.<r>$znm 3 ax zr^m 
m4ax xfmmm sax vmmm 6 ax r/mmm 7 ax 
iFmMM8axn*mmm9{zav&m'E<n>mm<F>tzib<F> 
® 

101 6] *im<r>i&%wm$im.<?>mMM3axTfmm. 
m4ax z/mmm sax irnmm 6 ax zrnnm 7 ax 
vfkifeffl 8 ax trmw.m 9 iza^x, assttost^ h u 

[017] *%w<r)im^wfflmw.<?)nmm 3 ax ismm 
m4ax irmmm sax irmmm eax ir^mm 7 ax 
40 zrnmM8axu ! mmm9izaifz> (»i2> *m#.it 

Lfz® 

[018] ^m<r>^nummi<r>mmm 3 axzrmm 
W4ax irzmm sax zrmnm 6 ax i/mmm 7 ax 
irmmm8ax zrmmm 9 iz a tt * m\t<r> mm<r>tztb<r> 
0 

[019] *&m<r)m%wm%tw.<om.mm 3 axvmb 
m 4 a x zF^mm 5 a x ifmmm 6 a x i/mmm 7 a x 
zrmmm 8 a xxfmmm 9 iz an* (ru) tm^t 

Ltz® 

50 [020] *&m<om&wmmwi<r>mnm 3 ax zr^m 
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m 4 a x tfi&m 5 a x zrmmm & a x vmntn i a x 
vnnm s axirmmm 9 \,zaiiz,mfr<r>m.wotztb<7> 
m 

[i2i] *%w<r>w^wumw.<r>mmm zax i/mm 
m 4 a x truifeCT 5 & <t tmjfetai 6 & <t arisen 7 a x 
irmmm sax zrnmw 9izatfz (» 1 5 ) * graft 

[i22j ^mcnm%m^mm.^mmm 3 ax if mm 
m* ax vnmw 5 a xvnmm6 axvumm 7 ax 
immw sax vmrnm 9 1 ; ^ tt & iM^og£9i o £ * <o yo 

El 

[@2 3] ^m<om^mmw:<ommm3 axirmfo 
ffl4tex ifmtkM 5 ax zrnmm 6 ax wnmrn 7 ax 
vmmrn sax vmtkto 9 u a it & ©ftoi^w o 1 46 <r> 

El 

[024] *^W^?t*ttl»i»e^>**feW 4 <t t>***fc 

[12 5] *HW031*«I$IJ^gO|life^l4*{J:t>**iS 
CT7 tri3(t^> ^ y^<r>ma^L^(D^<0—Mi7ii-tm 
[12 6] *!&9§<D&*£p$iJiiSEfiO!!ifefl! 4 X VUffi, 20 
7 (Ci3V>T, kf y ^0«l1tffiH*t L kf v & 

[127] *%m<oqk%wmmw.<r>mnm sax vmm 
[12 8] ^m<r>m.^numwi<om.m.mbaxxfnw 

m 8 i,za v> X > kf y -f - 0« je-fit t-*t L kf y Z> 

[12 9] ^H^o^ftiiwsifi^iiweisiyf^ife 

0S7iJ J:O f *Sfe^8i3J:y ! '*tt0!l9 UiJV^T, fFffiifiw 30 

[130] *&Ha?mp«i£it<o*;iief e s x z/mm 
max xf&nm sax vxmm 9 izanzmftnum 

[13 1] *mm<o&&wmmm.<7>utem6axv i ?zm 
m7ax zrnmm sax irnnm 9 kzartzmwrnm 

<r>tz)£><F>M 

[132] ^^conjfew 9 t,zaifi>m9wmm.<7>m 

[13 3] *S§9Jcr>*ife0!l 9 K£lt«ai**MitftK «t 40 
[#-?-<? 

2 m^&frm^xtimn-k^-y-vj ? 

3 n-/U7<*}' 

5 /<> hV\*^7 /W^/O ? 
10i*610N 

1 1 i frh i i n fUmttUUXBR 

12 i^t>l 2N U-^A'^tiSWiEEIK 50 
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i o o flr*oB*wfl-tj*i& 
200 tr-y^aai^a 
300 « i <r>um.^& 

4 0 0 ft«£H?ift»«!#& 

500 « 2 mm^-ft. 

600 i^^^-t/-i±n35!)<i(o^ai¥-s 

700 ^3 coietf.#e 

8oo ^sfcioga^g 

900 **it<D*ffl^a 

9 1 0 

920 m 4 oiett.*g 

9 3 0 i^O^S 

3 8 10 Il«f7 ^ffltB^g 

3820 £5 2 <7> kf y 

3 8 3 0 kf y ^<7>*7g«0|tai3M£ 

1000 m*<n*m&m*f&. 

1001 tr-7f-»m*a 

1002 * i <7)tm%-& 

1 0 0 3 HftSMff***? 4 ^ 9 

1004 ^2 oiett^a 

1005 ^*;u**-o||fiJ#& 

1006 & 3 <7)iett#a 

1 0 0 7 ttftlolttt^B: 

1008 mfrm<7)n.ih^& 

1 0 0 9 *3?3Mi3: 

ioio fM<oietr§M£ 
1011 

110 1 *>-fcy hOjta^ft 

1102 t7*^<oiaifg 
1103 

110 4 M%tt<0«U^R 

110 5 jJ- > -fc y h 0(^»3140#ai^ 

1106 ^-7-t-y hO(^W14<0«:tiJ^ 

1 2 0 0 ® 1 <n kf y ^ttffi^ 

1201 *2<7>k: y^ttttJ^S 

1 2 0 2 ninotryf-nm^a 

1 2 0 3 kf y fff)i5EfO»ffifg 
13 0 1 kf y^Oifffiai|]£0#aJ3MS: 

1 3 0 2 f/t^F oSttfflK^^ib^g: 

1303 * 7 -fc h OlFIlROimfg 

1304 «^i4<oifffiaiift<7)#aj^g 

1305 p«i4<7)ffffi«!iKo#ai¥e 

1 3 0 6 ^->-fc y K0rafflttOfffi5l!!l*<0«:ai^g 
1 3 0 7 ^-7-fc y ho^14<r)ffPfl5aiiJt^^:ai^ 

9000 M-f-o^ra^a^ 

9 0 0 1 tf7f»fljfg 

9002 #1 <oie«^a 

9 0 0 3 7-'jx^fS 

9004 ^2 oiem^s 
9 0 0 5 *3Mt*m^& 



-27- 



53 

9 0 0 6 &3 OI5fg3M£ 

9 0 0 7 #&*o#ai¥S 
9 0 0 8 mA-mnwiti^fk 

9 0 0 9 



(28) 



#if 9 - 4 4 18 6 



54 

90 10 7-'j.xi£W3M3: 

9011 » 4 oiett^ 

9012 mo^& 



lp(S(t )-fn(t» / 



400 



500 



^600 




v-930 



[B4] 



[@8] 



^1002 



1101 



1102 



1103 



5 



.1006 



1104 



1105 



1 




-28- 



(29) 



EfK1¥9 -4 4 18 6 



[0 3] 



-10O0 



j 1O01 ~ 



1003 



1002 



1004 



1005 



~r~ 



1006 



i 



E 



1011 



T 



IB 5] 



1001 

\ 



I J 2 00 I 1 201 



**20Dfcf«y* 



1 120 2 



1203 



[117] 



Rel-pitch(kT.t„) 




fp(kT) 



[i6] 



r 



1002 



^1301 



1302 



1303 



1304 



1305 



1006 



1306 



1307 



1007* 



r 



1008 



[0 9] 

(G) 



(b) 



-29- 



#SJ¥ 9-44186 



[(HI 0] 

f 




T-213™ T-13 M T 



[ill 1] 




[012] 



m 

m 5 

ft 4 
ft 

3 



















































o.o 


o.o 














0.0 


1.0 















3 4 5 6 



1 3] 



ft 
ft 





0.0 
















0.0 
















i.o 
















0.0 
















i.o 















1 2 3 



4 5 6 7 8 

mm 



m 

5 

m 4 
ft 

ft 3 



1 4] 























































O.O 


o.o 


o.o 


0.0 










o.o 


o.o 


0.O 


1.0 







1 2 3 



4 5 



6 7 8 



m ^ 



5 

m 

ft 4 

ft 

3 



[015] 













0.0 
















o.o 
















1.0 
















0.0 
















I.O 







4 5 6 



-30- 



(31) 



M¥9-4 4 18 6 



m 1 6i 



[mi 7] 



f«+i 



f«-i 



Rel-con (Ewt) 



200ms 



200ms — — 



[Ell 8] 



fit 













































1.0 


























IjO 


\J0 


id 


1.0 







12 3 4 5 6 



[12 01 



7 8 



m 





1.0 


1.0 


l.O 


1.0 


1.0 








0*1 


0.1 


0.1 


0.1 


0.1 








1.0 


l.O 


1.0 


1.0 


1.0 








0.1 


□ .1 


0.1 


0.1 


0.1 








KO 


l.O 


1.0 


1.0 


1.0 







1 2 3 



4 5 



6 7 8 




-0.026 



-50 



Em [dfi] 



[HI 91 



Ret— horm(u) 




0.026 



[H2 1 1 



i 


{ Rel— sync(kT.f ») 
1 


/ 0.2 







40 50 V[ms] 



[12 5] 
ReWf w (t)-fp 2 (t)) 




exp( fp,(t)-^(t) f 



fpi(t)-fp e (t) 



-31- 



(32) 



#S¥9-4 4 18 6 



[02 21 



m 



jq 5 



»«t, 



0.1 


0.1 


0.1 












0.1 


0. 1 


0.1 












0.1 


0.1 


0.1 












0.1 


0.1 


0.1 












0.1 


0.1 


0.1 













1 2 3 



4 5 6 
(WW) 



7 8 



{i 



[122 31 











0.1 


1.0 


0.1 












0.1 


1.0 


0.1 












0.1 


1.0 


0.1 












0.1 


1.0 


0.1 












0.1 


1.0 


0.1 





1 2 3 



4 5 



6 7 8 



[0 2 41 





3810 


3820 









fpl(t) 



J fp2(t) 



fp(t) 



3830 



[02 61 

Rela(f«-f P ) 

ReU(frt(t)-fp8(t)) 



ReCi(fpi(t)-f^(t))- 




1001 



[02 71 

ReKVpitch(kT)) 




[02 8] 

i Rel— pitch(k T.f m) 
--ReL(Vpitch(kT)) 



VpitcKkT) 




ft 
ft 
fit 



[03 0] 



[03 1] 





















m 




















JQ 


5 




0.5 


0.5 


0.5 


0.5 


0.5 






















2* 
ft 


4 




0.05 


0.06 


0.05 


0.05 


0.06 








1.0 


1.0 


1.0 


1.0 


1.0 








3 




1.0 


1.0 


1.0 


1.0 


1.0 
























2 




0.05 


0.06 


0.05 


Q.05 


0.05 








1.0 


1.0 


1.0 


1.0 


1.0 








1 




1.0 


1.0 


1.0 


1.0 


1.0 






1 


2 


3 


4 


5 


6 


7 


6 


k 




1 


2 


3 


4 


5 


6 


7 


8 



mm 



-32- 



(33) 



1fS¥9-4 4 18 6 



[132 9] 



(START) 



(NEXT T)fNEXT T ) >V (NEXT T ) 




[113 2] 



-9001 1 *- 

9002i *- 



1-9000 
-H9003 



1-9004 



y-9005 
9006 



i 



7 



>-9007 



i 



1-9008 



T 



9009 



-9010 



-9011 



•9012 



[0 3 3] 



— SNR 

O residual 




(01=0.9 



-33- 



kzmmm] ftw&mi 7&<7)2<Dm.fcizxz>niE(Dm& 

imfB] ¥S14^4fll0a (2002. 4. 10) 

ftffi^ 9-44186 
[£rK5B] ¥*9^2^ 14B (1997. 2. 14) 

&RJ#K=fi$8 9-4 4 2 
[mS#"f-l 4f ®¥ 7- 1 9 4 5 8 0 

G10L 21/02 
15/02 
H04B 15/00 
[F I] 
G10L 3/02 301 D 
9/00 F 
301 A 

H04B 15/00 

im&B] ¥ffil 4^1 n 1 6 B (2 0 0 2. 1. 1 

6) 

1 ] 

<r>m^<ry tr y * s-am-r-s tr ^«iai *s t . ^te e ? 

ie«*st, «rie«-f-<oB#iRi^t!i#soflb^«-f-^«ifc 

mm®ftwtWL<r>i&-)) z&m-tz m 2 o ga^s t , 
fiftie s 2 <o §ett#soffi^jco^?-;p^'- 1 ^lin^ffi^ 

fi*-ii^#ai#sos«r#mi-4*#^et, ire** 

£*ffi£ifc5E-f-& £ fc £#fti 1 i2»OSt^ 

ifscaoff Mrs. t -r * i t ft t -t & mum 1 ie« 



^Sc^-r^-ttc i 9fiAffi£*ai-f £ Z t 

(o&tsfrh tr y^oii^e, LS£#as-f &£ t 
[at** 8] tf y^fi&ai^S{i#^-2»«&cotr7^fli^ 

SeftK £ <) «5e $ ft£ tT y -f-omfr h Mfc £ frtz tf y f- 
[»#«1 0) #&go»m#SJi#|£**g|ScOfc--7^ 

So 

[#^MiE2] 

[»jE*t*#ffi«] was* 

[«IEW^B^] 0 0 0 1 
[»iE^«] ISM 

[0 0 0 1] 



-1- 



**■(=■-*-*. 

[¥ig«gjE3] 

[ffijE*t&«B£] ^«B# 
[»IE*t#lJSg£] 0 0 0 7 
[1tjE3r£] JE5E 
[HEWS] 
[0 0 0 7] 

lf&g£IS?&i-.?>*:*!>03N£] -<0§^^if^;-t^^i6 

stx itJiB tr y ^iam¥-atc a o -r t, e-yf* 
tens-*-** i «oieti^e t , frieM^-<7)B#^^-si|^o 

[3M*1fIE4] 

miEM&.mB&] 0107 

[0107] &Tr-mz¥m%<r>mmm8t<7>n.&zfmz 
■o^rftmizsLwr&o t: •y^<DmffiMm<7>n.&^&ii 

3 0 1 (i, HfrfBkTy ^Jfiffi^gl 0 0 1 Ttt-*S*tfc f 
pi (kT) tf p2 (kT) fp (kT) 

0**ibLS«:fc5ei-*. f P i (kT) <hf p2 (kT) 
OH*t 0 OB* tf -y ^ lifflit tcfttiJ $ *tfc t L \£ v f- f P 
(kT) Office, L£li 1 t-f^o fpi (kT) t f p2 
(kT) <0M^# < t«*c > LSIijfcJ'i- e 
y^-cotjfr'b L2&m2 5<7>£ ■? tc f pi (kT) -f D2 
(kT) Ofetc<fcoT#*^*#;fri-£fc^;z,t fc'y^ 

Sttf^LSR e 1 (f pi (kT) - f pt (kT) ) 4* 
(ftl 7) T*5e$*t.& 0 
[¥&t*;jE5] 

WiEwmae*] 0 112 
ItiiE^ft] ^jg 
[«jEF*3§] 



[oi 12] mi nt (si o) ^m^ftL^tor-* 

75^ta$*T.^fT-{it: y^^-CO^itfl[$^^ 8 @ i 
2£tt*Sl 3l±EI8 0ff-f-U*=fi-^«rfe^>-t: y ho?! 

L£ *ltt^i-^Si^iaT**-2) 0 Hi 2 CiSV>TB#£!| 
k = 2 T- b: y f-^tttoffiiB* > -fc y h Ofg^ t>L$A s 
1. 0 <!: & 0 . 8 £*£x£0-CB#£!lk = 2;$>£>£ 

£ e (k, m) = (2, 1) t (2, 3) T*li&lB*>-fc 
•y h <05t4"b L £ 1 . 0 Ztzt-TZo .1<7>B#S 
J_3<0J:^H (k, m) = (2, 1) fc (2, 3) K«r 
IB^ > -fc -y h £> L $ 1 . OSrSd^T-So 

[*^ttiE 6 ] 

IffiEimmSZ] 0 2 7 7 
[ttiE^ft] |EH 
[MJErtS] 

[0277] Si 1 (i (&1 0) SrS^ffcLfc&OtNfe 

4*»to ?WiT- tf y *-»i*-C<*>*ff-* $ tt^o 111 2 
Strill 1 3i±H8co#-§-(rJt-r-l.^rlB^->-t y h<0«|^ 

<b Lzzm.w-t2>i5Lwmx-$ ) 2>o mi 2 iz&^xwmk 

= 2T'f y ^itOHJlB* > -fc -y h (Ofefr h L $ 1 . 
0i£<?Wte0. 8 4rtt*feO-C^*Ik = 2*»<b^Ja* 
ScUfrlKfffirK^^-fc-y h<omfrb UOIH^^Jo 

(k, m) = (2, 1) £ (2, 3) X'ffitZ* > -t y h 
«»HL?1. 0^»ast-|fej:f^ o ^(QpfHl 3 
<OJ:-9(; (k, m) = (2, 1) t (2, 3) KfisTfB* 
>-fe-y Y<r>HLfrb L$ 1 . 0 m<0 mx&o 

I^ttliiE 7 ] 

IffiJEttmmSZ,} 0 2 9 8 

|»iE*ffi] 

[»jEF«5S] 

[0 2 9 8] H3 3(i^fB«^CJ:oT#c>tL/jaj^« 
■*OS/Nifct5i»J6*^i-H-C**o 133(0 (A) (i 
A^«-f-OS/NJtt^M> (B) l±A=0^_0«0£# 
OS/N)t£%M. (C) (j:A= -0. 9 Wi:^S/ 
Nit t (D)ttA=0. 9g)tl<aS/NJfcj:i 
|tJb4„|33 0J:ii: (B) (C) (D) fcfe 

(A) tcJt^TS/Nit^J#*DL^M^^LTiJl), 

IiiiE*=f*#ii^] mm 
inmttSLmsz) S3 

[S3] 



-2- 



j_ 1001 



1000 



1003 



I 10 02 



[1ftiE*«**R«] BIB 
l*&iE**£:®§£] i3 3 



I 



1004 



I 



1005 



I 



1006 



I 



I 



I 



1008 



^^^^ "~>1009 

zxz 



'4(0 32 te^&jjO 10 



HiJE^rttj ism 

I® 3 3] 



-3- 



— SNR 
0 residual 




<A]/C/+NCSN0) (B)i=0.0 (OX-OS | (0)1=0.9 



-4- 



